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Let’s say more often... 


“Make Mine Milk’ 


Jeff tonamid 


FROBNOBBING again with old cronies in the Midwest milky way, 
who are no less bewildered than I am over the dilemma of the 
dairy, it may be a good time to look into the lactic a little. I say this 
advisedly, knowing that many have surveyed and studied and pondered 
ere this to unravel what has been called a riddle in the affairs of the 
herd-owner. To any unbiased observer it seems more than strange that 
a product like milk is in a muddle. Milk products furnish 75 per cent 
of the lime or calcium to build baby bones and strengthen those of the 
elderly, 45 per cent of the riboflavin, 15 per cent or more of vitamin A, 
and 25 per cent of the protein in the general food supply of the nation. 


Milk is nowadays produced and mar- More firms than ever before, specializ- 
keted in a highly pure and sanitary ing in year-around and holiday packages 
manner throughout most of this broad of cheeses of multiple varieties, are push- 
land, and can be had for the asking in ing their sales along the roadside. Doc- 
convenient form and proper volumes. tors and clinics recommend dairy foods 
From milk and cream come some of the for many ills and weaknesses. More 
most delicious dishes known to man- dairy and milk-producing organizations 
kind, and colored pictures and food than we have ever had on the scene are 
folders galore coax the housewives to active now. 
jar jaded appetites with dairy tidbits. Yet we bump right into a roadblock 
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and scratch our heads about the best 
way to blast it out of the path or detour 
around it safely. Sometimes it just 
doesn’t seem to make sense—but we 
deal with nasty facts, not theories, one 
of which is that Mr. Consumer’s habits 
have changed and Mr. Competitor is on 
our tails. 

Because of its widespread use and 
the need for strict sanitary practices in 
its production and distribution, milk 
affects the public welfare and is sub- 
jected to public regulation at local, state, 
and federal levels. Many of us can re- 
member vividly when this was de- 
cidedly not so. Few of us would want 
to go back to the fly-specked dispensing 
pitcher in those “free times” when milk 
and water supplies were untouched by 
any civic or public restrictions and 
safeguards. 


ET it costs good, hard money and 
much labor to abide by the regula- 
tions, which are covered as follows in 
an early decision of a Midwest supreme 


court: “There is no article of food in 
more general use than milk, and none 
whose impurity or unwholesomeness 
may more quickly, more widely, and 
more seriously affect the health of those 
who use it. The regulation of its sale 
is an imperative duty that has been uni- 
versally recognized.” 

Of course, there are instances where 
extreme and illogical attempts at milk- 
trading regulations have been denied by 
high courts because of being arbitrary 
and unreasonable. Very often certain 
subterfuges are advanced in the light 
of sanitary precautions, which upon 
close examination prove to be schemes 
to narrow the boundaries of a given 
market to protect the “vested interests” 
within its zone. Often these work 
against sound public relations. 

Production that temporarily happens 
to be in excess of the current demand at 
prevailing prices has always been a 
problem for dairymen, whether they are 
producing for city fluid milk markets 
or for manufactured articles. Back in 
the 1933-34 depression, such a surplus 
led to “chiseling” by outlying producer- 
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distributors or even by licensed city 
dealers. Then the problem of the states 
and the federal regulators was to set 
a going price and halt the trend to a 
lower price. The situation has been 
reversed in recent years. 

Since Congress enacted the Steagall 
price-supporting theory for nonbasics 
like milk, it has been customary to urge 
a firm support price at 90 per cent of 
parity, or fair exchange value. This 
persistence for that level continued in 
1953 in the face of some of the largest 
increases in milk flow known to the 
Midwest—although to be exact, only 
four or five states showed less total 
milk production through most of last 
year than they produced in 1952. 


OW the efficient dairy farmer was 

not to blame—if we persist in call- 
ing a surplus something to be blamed 
for making. (A land flowing with milk 
and honey has always been regarded as 
a highly desirable and delectable place 
to pitch your tents.) Added to the milk 
farmer’s own acquired ability in han- 
dling his herd well and using produc- 
tive, proven sires, we had other reasons 
in the picture for the swollen volume of 
lactic wealth. 

Beef cattle prices shrank, and a once 
good outlet for culls from the working 
dairy herds went to pieces. Veal was 
also hit. Hence there was less culling 
and more calf rearing. The weather 
conditions over much of the heaviest 
milk territory favored grass and feed 
crop harvests. Somewhat lower feed 
prices encouraged much heavier rates 
of feeding, plus the general abundance 
of pastures, with some notable excep- 
tions. 

Along with these rather natural in- 
centives for more milk, there was much 
shifting from outlying markets to the 
generally higher paying fluid milk mar- 
kets, particularly those under federal 
orders. In a few months of early 1953 
there was an increase of nearly 4 per 
cent in the number of producers and al- 
most 15 per cent in the average daily 
deliveries by producers on these usually 
more attractive markets. 
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For a while butter storages were 
swamped and the main out-of-storage 
movement represented what little could 
be sold in the face of difficult price com- 
petition. Soon the main flow of butter 
was directed to the warehouses leased 
by the Commodity Credit Corporation, 
which has become in 1953-54 the biggest 
buyer of butter in the world. Cheese, 
likewise, felt the pinch and far more 
than a healthy, normal volume was 
shunted into the federal storages. 


OW, all this has been cussed and 
discussed over and over and ranted 
about and raved against, and the dairy 
industry has been warmly berated for 
not bobbing back with a sure-fire solu- 
tion to the recent program of produc- 
tion for government holdings. Of 
course, less than 6 or 7 per cent of the 
annual milk flow has been kept cooped 
up that way, but it’s enough to look 
bad and bad enough to triple the sale 
of aspirin in the dairy belt. The worst 
thing about it is not the federal money 
involved but the customers lost. 
Whether the recent rule to drop the 
support level to 75 per cent of parity 
will coax back some customers is not 
certain. It might if a lot more give- 
away loss-leaders are tossed into the 
retail channels. The drawback here is 
that even 50-cent butter won’t halt the 
smart and flexible competition from sub- 
stitutes entirely. For another thing, 
getting rid of what we have already 
produced so freely and generously may 
not have much of any subsequent effect 
on the future floods of milk to come. 
Dairy farmers, as well as other live- 
stock raisers, are no doubt in for quite 
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some enlargement of the grass lands 
area and the accompanying increase in 
potential production, to say the least. 
The South is preparing as never before 
to go beyond its long era of merely 
localized, self-sufficing milk production 
and expand to a volume that must 
gradually begin to compete with the 
present surplus dairy regions. So the 
next best bet, they all clamor, is to invest 
in strong and well-directed publicity 
and advertising campaigns. Yet in that 
field also, there are competitors, and the 
element of attractive prices plays its 
usual telling role. 

To be sure, this is no reason to doubt 
the value of keen and repeated adver- 
tising. Several successful projects of 
this kind are being held up as worth 
imitation, inasmuch as they really got 
some dues-paying converts who hap- 
pened to come along just when coffee 
was up for a little discipline. 

It has also been urged by many in 
high places that the real key to universal 
relief and satisfaction in the dairy game 
would be to rush right into the wonder- 
ful fluid milk market. One need not 
spend much time and the company’s 
print paper to go deeply into that pro- 
posal. 


OMPARED to the estimated gain 
last year of all agricultural com- 
modities over 1939 production, some- 
where around 45 per cent, the increased 
milk production has been placed at 10 
per cent. Meanwhile, the national pop- 
ulation is 22 per cent greater. This 
spells a decreasing inclination to con- 
sume milk, but the main fact is that 
most of the decrease is registered in 
butterfat rather than whole milk, while 
the non-fat solids show distinct gains in 
recent years. ; 
Making up this decline in butterfat 
are such factors as somewhat lower aver- 
age fat content of fluid milk and a sharp 
cut in fluid cream consumption, a desire 
to avoid fatty diets, substitution of vege- 
table fats in filled milk and frozen des- 
serts in place of butter. Another prob- 
able reason is the price difference be- 
(Turn to page 50) 








Peanut Production Trends 
in North Carolina 


By Astor Proe 
4 y 


Department of Agronomy, North Carolina State College, Raleigh, North Carolina 


HE recent peanut referendum, au- 

thorized by the 1953 General As- 
sembly, emphasizes the point that pea- 
nut farmers in North Carolina are be- 
coming aware of the many problems 
that confront them. In this referendum 
the peanut farmers voted to assess them- 
selves 1 cent for every 100 pounds of 
peanuts marketed during the 1953, 
1954, and 1955 crop years. When the 
vote was in, it was not surprising to find 
that 98°% of those voting in the refer- 
endum favored the assessment. There 
is quite a story connected with the refer- 
endum and it is comforting to know 
that when the American farmer is aware 
of a situation, he will take steps to 
remedy it. That was the case with pea- 


nuts. 


Many warehouses were filled with the 
1951 and 1952 crops of peanuts, the 
majority of these being held by the 
Commodity Credit Corporation. In all, 
the CCC held over 120,000 tons of the 
Virginia type peanuts and there was 
very little prospect of these moving out 
into commercial channels. The outlook 
for the sale of the 1953, 1954, and 1955 
crops, therefore, was not very bright. 
Leading peanut farmers in the State 
were well aware of this situation, and 
in a commodity meeting of the State 
Farm Bureau Convention, the subject 
was discussed and ways and means to 
help alleviate the situation were brought 
up for consideration. Soon after the 
convention, an organizational meeting 
was held and the North Carolina Pea- 





Fig. 1. 
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A general scene of a field of peanuts in eastern North Carolina. 
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nut Growers’ Association was incorpo- 
rated. 

After the 1953 General Assembly 
passed a special enabling act, plans and 
means of organizing the growers were 
discussed. It was finally decided that 
the best way to ease the situation was 
to conduct a referendum and have the 
peanut growers vote on the question of 
whether to assess themselves 1 cent per 
100 pounds of peanuts sold for the fol- 
lowing three years. The money col- 
lected from such an assessment was to 
be used to promote the sale, use, and 
consumption of peanuts and peanut 
products. The press, radio, and various 
agricultural organizations of the State 
were very helpful in informing the 
farmers about the referendum and the 
purposes of the North Carolina Grow- 
ers’ Association. Thus the growers of 
another farm commodity have organ- 
ized to help themselves. The Associa- 
tion has now employed a full-time ex- 
ecutive secretary whose sole responsibil- 
ity will be to promote peanuts through 
various means. 

Other problems also concerned the 
peanut grower, for this is the crop that 
has been known for a century as the 
“unpredictable legume.” It is, however, 
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not very difficult to predict the average 
State yield for any given year. The 
average State yield during the past 50 
years has been around 1,200 pounds per 
acre, and there have been very few fluc- 
tuations in this figure. It seems that 
regardless of dry weather, wet weather, 
or other unfavorable weather conditions, 
for the State as a whole, the average 
yield of 1,200 pounds per acre will be 
obtained. What is hard to predict, how- 
ever, is what effect a given practice will 
have on the yield of the peanut. A care- 
fully observing farmer will notice that 
a neighbor is getting a higher yield than 
he is, and when he compares his pro- 
duction practices to those of his neigh- 
bor, he can find only one slight differ- 
ence. The next year he will employ this 
new practice and it may result in in- 
creased yield, but the following year his 
yield may go down again, while his 
neighbor’s yield still stays up. Appar- 
ently then there were other factors 
which were not detected. It has been 
learned by many farmers that the only 
sure way to increase yield is to follow 
all of the improved practices, and some- 
times these fail to increase the yield con- 
sistently over a period of years. As 
more and more is learned about the 


Fig. 2. A view of the peanut experimental plots at Rocky Mount, North Carolina. 
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Fig. 3. Applying a topdressing of landplaster to peanuts at early flowering time. 


basic commodity, however, it seems 
likely that the adoption of approved 
practices will almost always pay off. 
There are two bright new stars 
among peanut varieties in North Caro- 
lina this year. After extensive tests, the 
North Carolina Experiment Station re- 
leased the first two varieties to result 
from a planned hybridization program. 
These were named NC-1 and NC22. 
Both of these varieties had shown up 
well in Experiment Station trials and 
in county agent variety tests, but it was 
not anticipated that they would create 
as much interest as they have. Market 
value of both have been very high, and 
in most cases gave a price increase of 
‘$1.00 per bag over farm stock varieties. 
The demand has been so high for the 
seed of these varieties that growers have 
been very reluctant to release seed to 
anyone but their neighbors, and it is 
estimated that if all the seed of these 
varieties were planted this year, only 7 
to 8% of the North Carolina acre- 
age would be in certified peanuts. For- 
tunately, none of the seed of these new 
varieties have been sold in commercial 
channels and this percentage may be 
obtained. The certified seed supply for 
the 1955 crop year will be adequate, 


however. 

NC-2, in addition to being a good 
producer with high farmer appeal, has 
also shown a high degree of resistance 
to Southern stem rot. Since this disease 
is quite prevalent in several of the pea- 
nut counties, demand for this variety 
has been exceptionally high. 

Several new strains resulting from 
plant hybridization are being tested, and 
one of these which is showing up better 
than either NC-1 or NC-2 in Experi- 
ment Station trials is being increased 
as foundation seed this year. If it con- 
tinues to show up as being better than 
either of the new varieties, it will be 
released within the next two years. 

The rotation of peanuts with crops 
resistant to nematodes and Southern 
stem rot is also being employed by many 
farmers with excellent results. Crops 
recommended for rotation with peanuts 
are corn, small grain, and cotton. To- 
bacco and most varieties of lespedeza 
and soybeans build up nematode infes- 
tation and are to be avoided in the pea- 
nut rotation. A three-year rotation of 
this type not only decreases damage 
from insects and diseases, but also helps 
maintain a high fertility level of the 
soil. 
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Soil tests are recommended as a 
general practice, and the growers 
should follow the recommendations. 
In general, however, applying adequate 
amounts of calcium and potash will be 
sufficient. Calcium needs are ‘supplied 
by applying lime prior to planting or by 
topdress applications of landplaster at 
early flowering time. Since landplaster 
does not change the acidity of the soil, 
it should always be used in place of lime 
or potash-lime, when the pH is above 
or approaching 6.3. Extensive tests have 
shown that the best method of apply- 
ing potash is to apply it to crops in a 
rotation preceding peanuts. For ex- 
ample, it is much better to apply 80 lbs. 
of K,O to the cotton crop preceding 
peanuts than to apply 40 pounds to the 
cotton and 40 pounds to the peanuts. 
Potash may be applied also by broad- 
casting 100-150 pounds of muriate of 
potash before breaking the land. 

The general tendency has been for the 
farmers to increase the plant population 
per acre in the past few years. The 
standard row, up until three or four 
years ago, was 36 inches for bunch type 
and 42 inches for runner type. It has 
been found, however, that where the 
equipment is adaptable, row widths of 
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24 to 30 inches with bunch peanuts and 
36 inches with runner peanuts have re- 
sulted in increases of 400 to 500 pounds 
per acre. 

The rotary hoe has been used for a 
good many years in North Carolina, but 
until recently, it was not used to any 
large extent in the cultivation of pea- 
nuts. It is now known as the easiest 
and least expensive method for this 
crop. The first cultivation should be 
before the peanuts emerge from the soil. 
The procedure should be repeated every 
four or five days until the plants begin 
to bloom. The effectiveness of the culti- 
vation is greatly increased by using 
sweeps in the middle. The rotary hoe 
must be operated at a speed at least 5 
miles per hour to be effective. 

In many areas of the State, Southern 
corn rootworm has caused considerable 
damage to peanut pegs and pods. The 
larvae of this insect, in many cases, 
bore into the young pegs as they pene- 
trate the soil, thus killing them. The 
farmer, upon digging the peanuts in 
the fall, fails to see the wrinkled pegs 
and usually blames the trouble on dry 
weather. Most of the damage comes 
from the boring of the larvae into the 
growing or mature peanut pods. The 





Fig. 4. This shows the effect of applying CaSQ« to one side of the plant. 
the po 


Calcium is not translocated 
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larvae bore into the pod and feed upon 
the young seed. If not successful in de- 
stroying it, they have left an excellent 
entry for many of the fungi and bac- 
teria. The larvae of this insect can be 
controlled easily by using 2 pounds of 
actual Aldrin or 114 pounds of actual 
Heptachlor per acre. These materials 
are available in either dust or in granu- 
lar forms and should be applied at the 
time of the first cultivation. 

It has been known for a good many 
years that the majority of farmers ap- 
plied landplaster as an insurance against 
“pops” and unsound kernels. This is a 
cheap insurance factor and should be 
followed because during unfavorable 
weather conditions, the developing pods 
may not be able to get enough calcium 
even though the soil pH is adequate 
(5.9 to 6.2). For best results landplaster 
should be applied during early bloom- 
ing stage at the rate of 400 pounds per 
acre and should be broadcast directly 
on the plant. Since calcium is not trans- 
located in the plant, landplaster applied 
on one side of the plant will have very 
little effect on the nuts forming on the 
other side. 

The market quality of any variety of 
peanuts may be lowered considerably by 
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harvesting before the majority of the 
pods are mature. With most varieties 
under normal conditions, it has been 
found that a period of 5 to 5% months 
is required for peanut production. This 
means that peanuts planted the first of 
May will be ready for harvest during 
the first part of October. Unusual 
weather conditions may change this pe- 
riod to some extent, but in all cases, 
harvesting should not begin until the 
maximum number of pods are mature. 
The use of good stack poles with slats 
15 to 18 inches‘off the ground to hold 
the peanuts up and allow air circula- 
tion has proven to be an excellent prac- 
tice during the past few years. This 
allows the peanuts to get air circulation 
from below and for the pods of hay to 
dry quicker and brighter. 

Even though 1953 was a very dry 
year, the State average will be several 
hundred pounds above the 50-year aver- 
age. Most of this has been due to the 
incorporation of the above approved 
practices into the farming program. 
Yields as high as 5,000 pounds per acre 
have been obtained on the Experiment 
Station. With the farmer aware of his 
many problems, and with the extensive 
educational program now in progress, 

(Turn to page 45) 


Fig. 5. Showing the effect of rootworm injury to mature pods. 





Fertility of Georgia Soils 


as Shown by Soil Tests 
By Sool Giddens 


Agronomy Department, University of Georgia, Athens, Georgia 


E pedloiag a large number of soil 
samples from different areas of 
Georgia has shown a difference in fer- 
tilizer needs in those areas. Improved 
fertilizer recommendations can be made 
on the basis of soil tests. As the soils 
have different nutrient needs, grades of 
fertilizer should be used in each area 
that will best fit these needs. It must 


be kept in mind, however, that data 
from the different areas were obtained 
from an average of samples tested, and 
to be more certain of lime and fertilizer 
needs, the farmer should have samples 


from individual fields tested. 
Procedure 


Soil test results from more than 35,- 
000 samples of soils from all areas were 
used in the summary. There were 
sufficient samples from each area to 
give adequate representation of the 
State. Samples from problem areas, 
gardens, lawns, and those of insufh- 
cient cropping history were eliminated 
in this study. The samples used came 
from cultivated soils. Soils of wooded 
or forest areas likely would have dif- 
ferent values. 

The soil pH values were determined 
by using a glass electrode and placed 
into acidity groups that represent the 
usual range of reaction for Georgia 
soils. 

The percentage of organic matter was 
determined by a wet oxidation method 
after passing a 20-mesh screen. Sam- 
ples were grouped into: (1) very low— 
those below 1%; (2) low—1.0 to 1.5%; 
(3) medium—1.5 to 2.0%; and (4) 
high—above 2.0% in organic matter 
content. 


The available phosphorus was deter- 
mined colorimetrically after extracting 
the soil with dilute hydrochloric acid 
containing ammonium molybdate. The 
available potash and calcium were de- 
termined turbidimetrically after extract- 
ing the soils with a 22% sodium per- 
chlorate solution. The results of the 
tests for these nutrients were tabulated 
according to whether they fell into low, 
medium, or high fertility groups. 

The soil test data were summarized 
by counties and soil area groups. Only 
data for the soil area groups are used 
in this report. The amounts of P,O; 
and K,0O fertilizers used in each county 
and area were calculated from data 
supplied by the State Department of 
Agriculture. Production and Market- 
ing Administration data for lime dis- 
tributed through the agricultural con- 
servation program during the period 
1941-48 were used. From this infor- 
mation the amounts of P,O;, K,O, and 
limestone used annually per acre of 
cultivated land were calculated for each 
soil area in Georgia. 


Results and Discussion 


The fertility status of Georgia soils 
as determined by the summary of the 
soil test data is illustrated in Figures 
1 through 5. 


Soil Acidity 


The majority of cultivated Georgia 
soils falls in the medium acid range of 
pH 5.5 to 6.0. The greatest percentage 
of acid soils occurs in the Lower Coastal 
Plain area. This may be explained 
partially by the fact that many soils in 
this area are poorly drained. The great- 





Fig. 1. Percentage of Georgia soils in various 
pH groups 1945-51. I. Limestone Valleys and 
Uplands; II. Mountains; III. Piedmont Plateau; 
IV. Upper Coastal Plain; V. Middle Coastal Plain; 
VI. Lower Coastal Plain. pH Groups—A. Below 
5.0; B. 5.0 to 5.5; C. 5.5 to 6.0; D. 6.0 to 6.5; 
E. Above 6.5. 


Fig. 2. Percentage of Georgia soils in various 

organic matter groups 1945-51. I. Limestone 

Valleys and Uplands; II. Mountains; III. Pied- 

mont Plateau; IV. Upper Coastal Plain; V. Mid- 

dle Coastal Plain; VI. Lewer Coastal Plain. 
Organic Matter Groups—A. Below 1%; B. 1:0 to 
1.5%; C. 1.5 to 2.0%; D. Above 2.0%, 
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est percentage of soils in the high pH 
range occurs in the Limestone Valley 
and in the Mountain areas where heav- 
ier applications of limestone have been 
made (Figure 5). Limestone applica- 
tions are responsible for most soil pH 
values above 6.0 in any part of the 
State. 


Soil Organic Matter 


Mountain and Limestone Valley soils 
are higher in organic matter than soils 
of other areas in Georgia. This is due 
in part to the greater proportion of bot- 
tom land soils and soils of heavier 
texture being used for cultivation. The 
mean annual temperature may also 
have an effect on the organic matter 
content of these soils. The mean an- 
nual temperature in the southern part 
of Georgia is approximately 10°F. 
higher than that of the northern part 
of the State. This increases the possi- 
bility of a more rapid oxidation of soil 
organic matter in south Georgia. A 
large number of soil samples from the 


Upper Coastal Plain fell in the low 
organic matter group. Many samples 
came from the Sand Hills and severely 


eroded areas. The greatest percentage 
of samples from the Coastal Plain and 
Piedmont areas was in the low organic 
matter range, 1 to 1.5%. 

No summary has been made of the 
nitrate content of Georgia soils. Ni- 
trates are readily leached and may vary 
in soils from day to day. As the soil 
organic matter content of cultivated 
Georgia soils contains about one-twen- 
tieth nitrogen, one may use organic 
matter values as an indication of the 
total nitrogen in these soils. There 
are, as a matter of fact, few soils in the 
State that do not respond to nitrogen 
fertilization. 

Phosphate 

The amount of available (dilute-acid 
soluble) phosphorus in Georgia soils 
is generally less in the Mountains than 


in the Lower Coastal Plain. Soils in 
the Upper Coastal Plain and Piedmont 


(Turn to page 41) 





Fig. 1. Fields are rarely completely chlorotic. 


In this case, three rows are chlorotic. 


The rest 


of the field is free of chlorosis or only mildly chlorotic in spots. 


A New Spray for the Cure 
of Lime-induced Chiorosis 


By W. TZ. McGeorge 


Department of Chemistry and Soils, Arizona Agricultural Experiment Station, Tucson, Arizona 


HE bulk of the mineral fraction of 

a plant is composed of a relatively 
small number of elements which we 
often refer to as major nutrients. In 
addition to these major elements, and 
no less essential, there are others which 
the plant must have for normal growth. 
Among these the so-called trace, minor, 
or micro-nutrient elements are im- 
portant. Iron, manganese, and zinc are 
prominent members of this group. 
They have- been classified as micro- 
nutrient elements because of the small 
amount needed by plants—in fact in 
excess they are usually toxic. 


Chlorosis 


When available forms of these ele- 
ments are deficient in the soil or when 
a physiological condition arises, within 
the plant, which interferes with their 
activity or utilization, chlorosis devel- 
ops. Chlorosis is defined as a loss of 
green coloring matter, chlorophyll, in 
the leaves. It occurs in all degrees of 
severity ranging from faint yellowing 
of the leaves to dieback of the plant. 
The chlorotic pattern is related to the 
type of deficiency and so we have the 
iron, manganese, zinc, and other de- 
ficiency patterns. 
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Fig. 2. Boer love grass: Right, check untreated; left, sulfur was applied at the rate of one ton per acre. 


Calcareous Soils 


In the Southwest the highly calcare- 
ous nature of the soil is a major con- 
tributing factor in the prevalence of 
chlorosis, and a great deal of research on 
this problem has been conducted in 
Southern California, New Mexico, 
Texas, and Arizona where such soils 
exist. In most cases the chlorotic prob- 
lem in this area is an iron deficiency 
problem. It is not a situation in which 
there is a deficiency of iron in the soil. 
This has been proven by the analyses 
of hundreds of leaf samples for iron 
content. In other words the plants 
seem to take up an ample supply of iron 
from the soil but it becomes inactivated 
in the roots, stem, and/or leaves. In 
this inactivated form it is immobile 
within the plant and therefore not 
sufficiently active to perform the func- 
tion of catalyst—a function generally 
ascribed to iron and some of the other 
micro-nutrients. The failure to func- 
tion as such results in the development 
of chlorotic leaf patterns. 


Soil Correctives 


A number of procedures for curing 


chlorosis have been recommended by 
soil scientists and plant physiologists. 
Obviously the permanent cure is acidu- 


lation or reduction in pH of the soil, 
using such materials as sulfur, organic 
matter, iron sulfate, sulfuric acid, or 
other acidulating agent. The theoretical 
basis for this recommendation is that 
the calcium carbonate alkalinity is a 
contributing factor and a reduced pH 
will reduce the influence of this type of 
alkalinity. 

Many attempts have been made to 
cure the trouble by adding soluble salts 
of the micro-nutrients to the soil. Be- 
cause of the high pH and calcium car- 
bonate alkalinity of the soil, the ele- 
ments are rapidly precipitated in an 
insoluble form. As such they are no 
more available to the plant than the 
natural supply already existing there. 

Acidulation or reduction in pH of 
an alkaline-calcareous soil is an ex- 
pensive operation and except for high- 
priced crops is not considered econom- 
ical—that is, within the limit which will 
still allow a reasonable profit to the 


farmer for his crop. There is another 


reason why the soil scientist is often re- 
(Turn to page 49) 





Some Aims of Soil Research 


By Wn. A, Albrecht 


Department of Soils, University of Missouri, Columbia, Missouri 


UCH as the definition of research 

depends on the person doing the 
defining, so the aims of research may 
depend on the one who is aiming. If 
we limit our discussion to research in 
the strictest sense of the term, we 
may define it as the addition to the 
sum total of our knowledge already 
recorded. In many cases research is 
said to be the effort resulting in a dis- 
covery. But too often what someone 
believes he has discovered is a dis- 
covery only for him. It may be an ad- 
dition to his knowledge, but by that 
token for him it is not necessarily an 
addition to the total of knowledge. 
Learning by one of us, or the dis- 
covery by some of us, of facts already 
within the sum total of knowledge, is 
not research. For that reason in cases 
of claims for credit for research, the 
question of knowledge already recorded 
(preferably by the printed page) serves 
to establish priority and classification 
as true research. Other methods of 
record can also serve. 

For our purposes here, let us exclude 
from true research the repetition of pre- 
vious researches for greater refinement, 
and of facts already established and re- 
ported. Modern techniques of meas- 
urement permit refinements today 
which were not possible a short time 
ago. For example, in animal feeding 
trials in low winter temperatures and 
those higher in summer, and in animal 
calorimetry, it was established long 
ago that the animal accommodates 
itself, by means of extra feed, to tem- 
peratures going downward below 70°F. 
But the animal cannot accommodate 
itself so readily to temperatures going 
upward above 70°F. Now with mod- 
ern refrigerator aids and heating ap- 


paratus, it is possible to study the ani- 
mal’s physiology by increments as 
small as a degree or two, and thus re- 
fine the basic facts of former research. 
This repetition under more refinement 
scarcely is research unless it adds new 
facts and new principles, or it shifts the 
temperature figure previously estab- 
lished. 

Research in its evolution of new 
knowledge usually includes four steps 
or four phases, namely (a) observa- 
tions, (b) theories prompted by those 
observations, (c) experimental tests of 
the theories, and (d) conclusions drawn 
from the results of the tests. If any 
of these phases are omitted, if any are 
out of proper sequence, or if any are 
in error, a new fact or new truth will 
not be established, and thereby the 
efforts fail to be research in the stricter 
sense. Research must represent a new 
theory, a new idea, some new causal 
connections, new explanations, and new 
results. 

A few of the aims of some soil re- 
search, rather than what soil research 
in total is aiming to do, may be 
briefly outlined here. 


Colloidal Clay Suggested Itself as 
the Dynamic Soil Separate in Plant 
Nutrition 


For many years our soil research at 
the Missouri Station has aimed to 
understand how the soil can hold the 
plant nutrients in sufficient supply for 
an entire season of crop growth when 
the same nutrient: supply, if put into 
a solution as plant growth medium, 
would demand—for the necessary dilu- 
tion—more water than the soil could 
retain within root reach. If put into 
solution in the water within root reach, 
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the resulting high salt concentration 
would kill the seedlings. 

As another aim in soil research, the 
dynamics of ionic adsorption and ex- 
change suggested the theory of a con- 
tact area of the colloidal root and col- 
loidal clay as the center of the chemo- 
dynamics by which nutrients are held 
in quantity and exchanged to the ad- 
vancing root, which is offering for 
them the active hydrogen originating 
in root respiration. Cations in exchange 
are under a growing comprehension, 
but anionic behaviors are still uncom- 
prehended. ‘ 

Fortunately, for these aims, some 
funds which had accumulated from 
the sales of legume inoculation, and an 
able young Swiss chemist reluctant to 
leave the United States after the ex- 
piration of his scholarship visa, were 
the combination to facilitate the test- 
ing of the colloidal clay-root contact 
hypothesis, in spite of the aspects of 
soil bacteriology, plant physiology, and 
biology, in general, then still strange 
to this Swiss scientist of promise. Here 
was the first research aiming to shift 
the concept of plant nutrition from the 
hydroponics demanding dilute and re- 
peatedly replenished solutions to that 
of nutrient adsorption on the clay and 
then exchange from there to the plant 
by the colloidal clay-root contact. 

With the claypan soils, or the plan- 
osols, covering such extensive areas but 
considered such problem soils in spite 
of their mechanical suitabilities, they 
were hypothetically considered as hav- 
ing advantages in research and in prac- 
tice. They were so considered because 
of the amount of the claypan in the 
profile and the nature of its clay, when 
this soil separate is viewed as the seat 
of much chemo-dynamics for plant nu- 
trition according to this newer concept. 
. It seemed logical, therefore, to aim the 
research at this clay as the first one 
of the three soil separates to be studied 
independently of the others, i.e., the 
silt and the sand fractions. It was the 
aim to envision and comprehend the 
chemo-dynamics between the finest clay 
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fraction—capable of more complete 
standardization in chemical behaviors— 
and the advancing plant root. Here 
soil and plant nutrition as cause and 
effect, respectively, were envisioned in 
the most limited soil area for control 
and study in research. 

It was by means of the electrodialyzed 
clay of smallest particle size that there 
was demonstrated the movement of the 
hydrogen, a non-nutrient, from the 
root to the clay. Other cations, both 
nutrients and non-nutrients, were shown 
to be going from the clay to the root 
and even in the reverse direction, 
namely, from the growing root to the 
clay in the substrates. These researches 
gave opportunity for, and birth to, 
many more theories and hypotheses for 
experimental testing. That soybean 
plants grown to the significant size con- 
sidered a hay crop should be discovered 
to contain less nitrogen, less phosphorus, 
and less potassium than the planted 
seed (and at about the time when this 
newer crop was being propagandized 
as “a hay crop but not a seed crop”) 
gave impetus to several more theories 
about soil and nutrition. One could 
aim soil research, then, not only at the 
nutrition of plants, but at the nutrition 
of animals compelled to eat any quality 
of vegetation so commonly included 
under the term “hay.” 

Like many other research tools, the 
colloidal clay was a new means of more 
refined control (a) of pH, (b) of the 
degree of ionic saturation of the clay, 
(c) of the ratios of these saturations by 
different ions to each other, (d) of the 
influence of these ratios on the ionic 
activities of the adsorbed ions, and (e) 
of all of these factors as they modify not 
only the mass of vegetation produced 
but also as they modify the ratios of 
carbohydrates to proteins, vitamins, etc., 
synthesized by the crop plants. Such 
changes in organic composition of the 
crop were shown to be manifestations 
of physiological differences, within the 
same plant species, caused by differences 
in the suites or combinations of the 

(Turn to page 42) 





Fertilize hy Test— 
Not by Guess! 


By W wl Garman 


Agronomy Department, Cornell University, Ithaca, New York 


OW much and what kind of fer- Several ways in which soil tests may 
tilizer will you recommend in ’54? be used to plan a fertilizer program 
Compared to other things recom- are: 

mended to the farmer, fertilizer is one (1) To show whether a reserve of 
of the surest to return him extra dol- phosphorus is present or being 
nee Se Se a ae ae accumulated in the soil as a 
A . vs meere eee on result of past fertilizer practice. 

planning his fertilizer program. 2) To d eile — 
Of course, a first-hand knowledge of (2) hich Se a ‘ie, en scang a . 
the climatic potential of the area, the ee Se eS © 
starter or a topdress application. 


general soil situation, and the level of : 

management on the farm are important (3) To measure the level of organic 

factors for consideration, but certainly matter that is available for main- 

soil tests can be extremely useful in taining a good soil structure and 
for supplying nitrogen. 


taking part of the “guess work” out 
of fertilizer recommendations. (4) To obtain an accurate measure 


Fig. 1. Modern instruments, like this flame photometer used at the Cornell Soil Testing Laboratory, 
have greatly improved the reliability of soil tests. This instrument accurately determines the amounts 
of potassium and calcium that have been extracted from the soil. 
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of soil reaction as well as mag- 
nesium availability. 


In most of the country, the principal 
use of the soil test is to help determine 
the ratio or grade of fertilizer that will 
most economically increase crop produc- 
tion. Thus, the soil test serves to indi- 
cate the relative availability or defi- 
ciency of plant nutrients. 


Fertilizer Trends 


With the exception of the arid regions 
where available moisture more fre- 
quently limits plant growth, soil scien- 
tists have found that few—if any—soils 
possess sufficient natural fertility to pro- 
duce maximum yields by present-day 
standards. The consistent high yields 
that are obtained on thousands of crop 
and pasture land acres are no accident. 
Much of the increase can be credited to 
new varieties and hybrids; more of it 
to improved techniques of managing 
the crop and the soil. But still more 
can be credited to fertilizers that con- 
tain a higher percentage of nitrogen 
and potash. 

One might conceivably refer to the 
present trend in fertilizer practice as 
the “Nitrogen Revolution” in crop pro- 
duction. The phenomenally high yields 
that are reported in so many sections 
of the country can be closely correlated 
with increased nitrogen utilization. 
This does not mean that phosphorus 
and potassium are not important. Ac- 
tually, phosphorus has been most fre- 
quently the first limiting factor in crop 
production. And now as crop yields 
per acre increase, many more of our 
soils that cannot supply an adequate 
amount of potassium are being found. 
As an example, stalk rot in corn fer- 
tilized at high nitrogen levels appears 
to be more prevalent where high potas- 
sium levels are not maintained. 

With the many recent advancements 
in crop production technology, the gen- 
eral trend in fertilizer recommenda- 
tion is toward fewer grades and ratios. 
The result has been narrower ratios 
with proportionately larger amounts of 
nitrogen and potassium in the mixture. 
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Recommendations Based on 
Soil Tests 


The following outlines show how 
soil test results may be used as a guide 
to help determine the fertilizer ratio or 
grade that may be used for a few dif- 
ferent field crops. 


For Sorts WHicH Test Low IN BotH 
PHOSPHORUS (P) AND PoTassium (K) 


In addition to P and K, most soils 
need extra nitrogen for small grains, 
corn, and the like. 


Possible 


Crop Ratio grades 


8-16-16 or 
5-10-10 


Small grain to be | 1-2-2 


seeded with legumes 


10—10—10 or 
12-12-12 


Small grain spring 
sown (not seeded) 


10-10-10 or 
12-12-12 


Corn (not side- 


dressed) 


8-16-16 or 
5-10-10 


Corn (to be N side- 
dressed) 

Legume meadows or 0-20-20 

pastures 


For Sorts WHIcH Test Low IN P AND 
MEpDIuM :To HIGH IN K 


Possible 


Crop Ratio grades 


12-24-12 or 
6-12-6 


Small grain (to be 
seeded with le- 
gumes) 


1-3-1 


1-1-1 | 10-10-10 or 


12-12-12 


Corn (not side- 
dressed) 


Legume grass meadow| 0-1-0 | 0—20-0 


or pasture 


For Sorts WHIcH Test HIGH IN BoTH 
P and K 


Even though some soils test high in 
both P and K, the young seedlings of 
most field crops are stimulated by a 


“starter” fertilizer. There are several 
ways in which savings may be made 


(Turn to page 39) 





The Place of Fertilizer 


in Community Improvement 


By p P. Carmichael 


Agricultural Extension Service, Georgia College of Agriculture, Athens, Georgia 


HE newspaper headline caught my 
attention. At first glance it seemed 
odd: 


MEETINGS SCHEDULED TO 
SHOW PLACE OF FERTILIZER 
IN COMMUNITY IMPROVEMENT 


The story went on to say that leaders 
of the Georgia Plant Food Educational 
Society and the Agricultural Extension 
Service were holding a series of meet- 
ings to discuss the role of fertilizer in 
community development. 

It did make sense. Better plant food 
means better crops and livestock. Better 
crops and more livestock mean in- 
creased income. Increased income 
brings about better living standards. 
Improved living standards create a 
desire for a better place in which to 
live. Better communities are the result. 

Recently, I visited a number of prize- 
winning communities in organized 
community development areas to see 
first-hand some of the accomplishments 
of people who have banded together for 
common good, I found farm and com- 
munity accomplishments galore. But I 
found more . . . people and a spirit of 
friendly harmony . . . people working 
together happy in their accomplish- 
ments . .. people planning together for 
even more outstanding work. 

I found the better farming which the 
newspaper article forecast. In com- 
munities participating in the north 
Georgia area, I found that fertilizer 
usage had increased from 26,500 tons 
in 1952 to 36,500 tons in 1953. The 
amount of lime used had increased 44 


per cent in the same period. The num- 
ber of feet of terraces built increased a 
tremendous 400 per cent. Nearly 
3,000 soil samples were taken and nearly 
4,000 acres of idle land were reclaimed 
—both figures representing 37 per cent 
increases. 

- The community improvement pro- 
gram has given the people of Milford 
community in Cobb County a keener 
appreciation of the value of the land 
and their obligation to it. Most Milford 
people are employed in industries, do 
only part-time farming. But they have 
sown their land in legume cover crops 
to preserve its value for posterity. 

In the area program, nearly 2,000 
farmers produced 50 or more bushels of 
corn per acre, 244 times the State aver- 
age and a 279 per cent increase in num- 
ber over 1952. The bales of cotton 
produced increased more than two-fold. 
Permanent pasture acreage increased 58 
per cent and winter pasture increased 
73 per cent. The number of dairy 
cattle raised went up from 8,200 to 
17,500; beef cattle numbers increased 
from 11,700 to 23,400. The number 
of chickens raised (mostly broilers) 
jumped from seven to nearly twenty 
million! 

Woods Grove community in moun- 
tainous Towns County, first-place win- 
ner in the Atlanta area program in 
1953, shows that better practices bring 
better yields. When their rich bottom 
lands were covered by a lake in 1940, 
residents thought their farming future 
was ruined. Instead of leaving the 
community, they moved up on the hill- 
sides, and today with better farming 
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practices, new crops and livestock, they 
are producing more than ever before. 
Last year 26 farmers, 4-H and FFA 
members, produced 100 bushels or more 
of corn per acre! 

Community improvement promotes 
sound systems of farming. In the 
Minton community in Worth County 
(not in an organized area commu- 
nity development program), improved 
yields of tobacco and truck crops are 
evident. More than 90 per cent of the 
corn is hybrid and yields have doubled. 
Reforestation has been stimulated and 
at least 1,000 acres of Coastal Bermuda 
have been planted. Wildlife is being 
promoted with feed and cover crops 
and farm ponds have become numerous. 

Along with these increases in produc- 
tion came machinery to make the task 
easier and more efficient. Nearly 1,400 
farmers in the Atlanta area program 
had trucks in 1953, nearly 700 had 
tractors, 500 mowing machines, 100 
combines, 129 hay balers, 51 corn 
pickers and 600 milking machines. 

Better farming brought a better food 
supply. The families canned nearly 
1,100,000 quarts of foodstuff, a 56 per 
cent increase. They froze 500,000 
pounds of food, a 260 per cent in- 
crease. Nearly 700 families added 
home freezers. All told, they consumed 
more than $2,000,000 worth of home- 
produced foodstuff. 

In the Liberty community, Dawson 
County, third-place prize winner, 97 
per cent of the families have home 
gardens and they canned 17,892 quarts 
of food and froze 4,890 pounds during 
the year. Home-produced food was 
valued at $25,000. 

Better farming brought better homes. 
Nearly 7,000 homes had running water, 
an increase of 135 per cent. More than 
5,000 had bathrooms with 3,500 being 
added during the year. Four thousand 
had telephones, a 3,000 increase. The 
number of electric water heaters, refrig- 
erators, washing machines, radios and 
television sets purchased showed a 
substantial increase with $1,600,000 
being spent on home equipment. New 
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buildings and repairs to existing farms 
and homes amounted to $5,000,000. 

Better farming and better homes 
brought better communities. Nearly 
26,000 people were taking part in 
church activities, a 60 per cent increase. 
Nearly 22,000 were taking part in com- 
munity improvement programs, an in- 
crease of 170 per cent. The number of 
persons voting showed a 31 per cent 
increase and the number taking part in 
community health programs increased 
65 per cent. The people spent $520,000 
improving their churches and $55,000 
improving or building community 
centers. Labor and materials for other 
phases of community beautification 
were valued at $167,000. 

The spirit of community improve- 
ment is contagious. Boardtown com- 
munity in Gilmer County, second-place 
Atlanta area winner, doubled the num- 
ber taking part in community activities. 
They developed such an attractive pro- 
gram of improvement that 23 families 

*on the edge of the community asked to 
be made a part of Boardtown so they 
could share in the work and fun and 
progress. 

“The community improvement pro- 
gram has meant more to us than any- 
thing else except our homes and 
churches,” says Trammell Carmichael, 
president of the Avery community or- 
ganization. “This organization has been 
the backbone of our progress—religious, 
social, and financial.” 

Community improvement programs 
can help keep them down on the farm. 
When the Crowell school, Taylor 
County (in the Chattahoochee Valley 
area program), was consolidated with 
one away from the community, the 
building reverted to the community and 
was made into a community center. 
With a good meeting place and an 
active, attractive program, the children 
of Crowell stay home nights and week- 
ends. Other young people of the coun- 
ty meet with them, and the center in 
this rural community has become the 
focal point for many youth activities in 
the County. 





Fig. 1. 


Atomic cloud seen from Hiko plots where forage grasses and legumes are being tested. 


Research in the Desert 


By Sohn M. Fenley 


Clark County Agent, Las Vegas, Nevada 


ESEARCH, both atomic and of 

the grassroots, is conducted in the 
Nevada desert. Within sight of radio- 
active clouds from atom bombs set off 
at Frenchman Flat, north of Las Vegas, 
are 34 experimental forage grasses and 
12 alfalfa strains, planted at Hiko, 
Nevada, by the Experiment Station and 
Extension Service of Nevada. 

Fifty airline miles are between the 
two experimental areas. Rarely has 
this short distance separated two more 
divergent types-of research. One form 
of experimental endeavor uses the wide 
expanse of desert waste to measure the 
tremendous powers of destruction from 
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nuclear chain reaction blasts, and find 
ways to harness released force for tacti- 
cal advantage. The other research is 
to determine the power of feed produc- 
tion range and pasture soils have in 
terms of hay and beef produced when 
adapted species are properly planted 
and managed. 

Both the atom tests and the forage 
tests are something new under the 
desert sun. Less than two years old, 
each may have profound influence to 
exert. Tomorrow—Atomic energy for 
the world; today—Practical down-to- 
earth improvement of agricultural 
living. 





SUIL FERTILITY 


(Basis for High Crop Production) 
By George & Smith 


Department of Soils, University of Missouri, Columbia, Missouri 


OIL management practices have 

undergone radical changes in_re- 
cent years. ‘The possibilities for in- 
creasing farm efficiency through elimi- 
nating low soil fertility as a limiting 
factor in crop production are just now 
being appreciated. Recent research in 
the development of soil tests and the 
application of required nutrients will 
permit the production of high yields 
on poor soils in favorable seasons. 
Through these soil-building programs, 
much land abandoned because of ero- 
sion or excessive nutrient removal has 
been made more productive than when 
first cultivated. Other fields considered 
suitable only for trees or rough pasture 
are producing profitable yields of corn 
and other crops. The wide difference 
in the initial productiveness of many 
virgin soils has been almost eliminated 
in favorable seasons. People on many 
soils of low fertility need no longer 
be held down to a standard of living 
based on nutrient delivery by low-pro- 
ducing fields. They can now enjoy the 
same advantages as their neighbors who 
possess better land. These findings on 
methods of restoration of soils of low 
fertility, or those seriously depleted, 
may rank among the most significant 
in agricultural research. 


Emphasis on Organic Matter 


Our past agricultural production has 
been closely associated with the quan- 


tity of organic matter in soils. Prob- 
ably over 95°% of the nitrogen and over 
50°% of the phosphorus absorbed by 
crops on unfertilized soil come from 
organic matter. With soils high in 
humus and conditions ideal for organic 


matter breakdown, yields are usually 
high. But in excessively dry or wet 
seasons, these nutrients are not released 
and yields are reduced. Crop rotations 
including legumes have been widely 
used as a means of restoring soil nitro- 
gen and organic matter. The value of 
these legumes has been almost univer- 
sally accepted, yet under practical farm 
conditions, instead of greatly improving 
snil fertility, they have added only lim- 
ited amounts of nitrogen and masked 
fertility decline. Legumes add _ nitro- 
gen and furnish soil cover, but remove 
more minerals from the soil than do 
grain crops, particularly when only the 
grain is removed. The high mineral 
and nitrogen contents of legumes ac- 
count for their value as livestock feed. 

On Sanborn Field at the Missouri 
Agricultural Experiment Station, 65 
years of different cropping systems show 
soil changes resulting from different crop 
sequences and soil treatments. Where 
legumes and grasses have been included 
in crop rotations without soil treat- 
ments, the soil now contains less phos- 
phorus, potassium, calcium, and magne- 
sium than where corn or wheat has 
been grown continuously. The first 
cropping system that failed was continu- 
ous clover without soil treatment. After 
15 years, this system was abandoned— 
not because of accumulation of insects 
or diseases—but the removal of this 
crop for hay removed minerals to such 
an extent that clover would no longer 
grow. 

Legumes are grown as green manure 
crops for soil improvement. However, 
where livestock are produced, the use 
of legumes primarily for soil improve- 
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ment is more an ideal than a practice. 
Most legumes will be used as livestock 
feed. It is reasoned that where manure 
is returned, the soil is benefited. How- 
ever, except in those regions where win- 
ters are so severe as to require barn 
feeding, the efficiency of manure returns 
is too low to be of much value. In much 
of the southern two thirds of the United 
States, most winter feeding is done in 
pastures and there is little manure to 
be returned to cultivated fields. 

Experiments show that legumes will 
not furnish sufficient nitrogen for opti- 
mum corn yields. The addition of 
chemical nitrogen when legumes are 
turned under has given profitable in- 
creases in yield. 


TABLE I.—YIELD OF CoRN FOLLOWING 
LEGUMES WITH AND WITHOUT SvupP- 
PLEMENTAL NITROGEN.* 3-YEAR AVER- 
AGE-—PUTNAM Sitt Loam 


Yield-bu. 
Corn 


following 


NoN. | 66 lbs. N. 


101 
110 
96 
110 
95 


* Mineral treatments added in quantities to re- 
move them as limiting factors in production. 


Since chemical nitrogen is being used 
in ever-increasing quantity, the need for 
additional minerals to maintain a 


proper balance is a necessity for maxi- 
mum yields of quality crops. 


Soil Tests Show Nutrient Needs 


As soils declined in fertility, small 
additions of phosphates and then mixed 
fertilizers were applied to improve 
yields. For years both experiments and 
farm practice attempted to determine 
the minimum quantities of applied nu- 
trients that would give a profitable re- 
sponse. In few cases was the quantity 
of nutrients added sufficient to replace 
that removed in crops. Consequently 
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soil fertility continued to decline. 

It formerly was possible to determine 
nutrients needed for a given soil type 
through field experiments. However, 
past management has changed soil nu- 
trient levels to an extent that greater 
variations may be found on adjoining 
farms than between soils with widely 
different characteristics. Without soil 
tests it is not possible to determine the 
limiting factors in plant growth. Addi- 
tion of plant nutrients in fertilizers to 
bring a low fertility soil up to highly 
fertile soil that will produce top yields 
may in some cases involve a cost nearly 
equal to the value of the land. In the 
interest of farm efficiency and best 
plant growth (proper balance of nutri- 
ents is important), only those nutrients 
that are deficient should be added. Ex- 
periments have shown that the addition 
of a nutrient already present in ade- 
quate amounts may depress rather than 
benefit crop yields and quality. 

Early use of soil tests to determine 
the kind of starter fertilizer to apply 
was frequently unsatisfactory. It is 
extremely difficult to conduct field ex- 
periments and show much difference in 
crop responses between two fertilizer 
ratios, such as 3-12-12 and 4-12-8. In 
most cases the quantity of nutrients ap- 
plied is not sufficient for high yields. 
Seasonal variations in climate will fre- 
quently exert more influence than will 
the difference in these two formulas. 
Many early tests were developed for 
sandy soils along the East Coast and 
the South, and were not adapted to 
Midwest soils. Not until tests adapted 
to this Midwest area were developed 
and used as a measure of nutrient re- 
serves to correlate with field response 
did they give satisfactory correlation 
with soil treatments and increase in use. 


Interpreting Soil Test Results 


Organic matter is about 5% nitrogen. 
Under Missouri conditions, and the soil 
tests in use, from 4 to 6% of this nitro- 
gen will be released on sandy soils (de- 
pending on climatic conditions). Silt 
loams will release from 2 to 3%, and 
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loams and clay loams about 1% to244%. 
If a soil analysis shows 2% organic 
matter, then the surface 7 inches (2 
million pounds) would contain 40,000 
pounds. Considering a content of 5% 
nitrogen, this soil would contain 2,000 
pounds of nitrogen, or 1,000 pounds 
for each 1% organic matter. If the 
soil was a silt loam and from 2 to 3% 
of the nitrogen were released annually, 
then this surface soil could provide a 
corn crop with from 40 to 60 pounds of 
nitrogen, or sufficient for yields of 30 
to 40 bushels per acre. 

These methods of calculations have 
given good correlations with field ex- 
periments. The high levels of release 
are obtained in good seasons and the 
low levels in excessively wet or dry 
years. A summary of 208 fertilizer 
experiments with corn conducted in all 
parts of the State showed that nitrogen 
applied according to soil tests, (ample 
minerals present) which included an 


average of 80 pounds of nitrogen per 
acre, increased yields from 56.9 to 97.3 


bushels. This was an increase in yield 
of 1 bushel for each 2.2 pounds of nitro- 
gen added. 

Small grains make most of their 
growth during the cooler season of the 
year when organic matter breakdown is 
slower. Satisfactory correlations have 
been obtained using values for release 
of nitrogen from the soil equal to one 
half that used for corn. 

Phosphorus becomes a limiting ele- 
ment when levels of available nitrogen 
are increased. Our field results indi- 
cate that for maximum yields of wheat 
and clover the silt should show a re- 
serve of near 200 pounds of phosphorus 
per acre, and for corn, soybeans, and 
oats at least 100 pounds. 

Potash needs are increasing as we 
temove more legumes. Best results with 
corn and clover have been obtained with 
tests showing potassium levels of near 
300 pounds per acre. A 200-pound level 
appears adequate for soybeans, wheat, 
and oats. Recent experimental work 
suggests it may not be desirable to add 
quantities of potassium much greater 
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than these, except on soils of high clay 
content. 

Limestone is generally used through- 
out the State. There are indications 
that soil tests may be of more value in 
determining when a soil contains sufh- 
cient lime than in determining the 
amount to apply. Recent tests show 
that some soils have been overlimed, 
creating potassium and boron defi- 
ciencies. Where high calcium liming 
materials have been used, magnesium is 
becoming a limiting element. Dolomitic 
limestone is not effective if soils are 
near neutrality, and soluble magnesium 
compounds must be applied to correct 
deficiencies. Soil tests for determining 
the liming status of the soil are prob- 
ably the most dependable of all in use. 


Adequate Nutrients Reduce 
Seasonal Hazards 


Although interest in adequate fer- 
tilization is at the highest pitch in his- 
tory, there has persisted the dread of 
losing both crop and fertilizer in un- 
favorable seasons. In 1951 some areas 
of the State experienced the heaviest 
rainfall on record. Where adequate 
nitrogen was plowed down and min- 
erals had been provided, the corn out- 
grew grass and weeds. The added 
nitrogen, substituted for that normally 
provided by organic matter, nourished 
the plants, and yields were well above 
average. 

The seasons of 1952 and 1953 were 
extremely dry. The favorable response 
in these years has dispelled the fear of 
losses in dry seasons and promoted the 
use of soil testing and the application 
of treatments to provide adequate nu- 
trient reserves. For example, where 
moisture was too short to produce corn 
grain, adequate nutrients in many cases 
made the difference of whether there 
were silage and forages for winter feed, 


- or whether a dispersal of herds for lack 


of feed was necessitated. 

In a corn experiment at Columbia in 
1952, where only 24 inches of rain fell 
from July 3 to August 8 and the aver- 
age maximum temperature was 91 
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TaBLE II.—ADEQUATE Sort. FERTILITY 
PERMITS THICKER PLANTING AND 
HicgHER YIELDS IN Dry SEASONS. 
(CoLtumBIA, 1951-52) 


Plants | Acre 
i Acre yield 
in 1952 


bu. 
53 .6—Highest 
45.1 
39.5 
m 


| 
.6—Highest 
5 
56 
9 
a 
.2—Highest 
.0 


5 
9 
5 


1 


degrees, adequate fertility made the 
difference between profit and loss. 
Where no nitrogen was used, the high- 
est corn yield was 54 bushels (only 60 
per cent as much as in 1951), and this 
was obtained with a thin stand. Where 
the population was increased, yields de- 
clined. Where 50 pounds of nitrogen 
were plowed down, the highest yield 
(61.6 bushels) was secured with a popu- 
lation of 11,000 plants. With thicker 
planting, the yields again went down. 
The addition of 120 pounds of nitrogen 
gave the highest yield, i.e., 86.2 bushels, 
at 14,000 plants. But where 250 pounds 
of nitrogen were used, the high yield 
was 97.1 bushels from a stand of 17,000 
plants per acre. Under these conditions 
of short rainfall it is seen that the 
heavier rates of planting decreased 
yields only where there was a shortage 
of nitrogen, It might also be concluded 
that providing plenty of plant food 
made a limited supply of moisture more 
effective. 


Continuous Corn With 
Full Soil Treatment 


There is now much interest in the 
production of continuous corn. Recent 
evidence indicates that when properly 
fertilized and managed, corn may be 
grown continuously with high yields 
and less erosion than under systems 
that have been followed in the past. 
The corn crop is not erosive, but lack 
of knowledge regarding soil fertility 
requirements and other management 
practices has led to this general belief. 

In one experiment at Columbia where 
corn has been grown continuously for 
the past six years, yield fluctuations have 
been greatly reduced. With no nitro- 
gen, yields have varied from a high of 
79 bushels in 1949 to a low of 23 bushels 
in 1951—a variation of 56 bushels per 
acre. However, where 150 pounds of 
nitrogen were applied with adequate 
minerals and a population of 16,000 
plants provided, yields have varied from 
109 bushels in 1950 to 81 bushels in 
1952—a variation of only 26 bushels. 


TABLE III.—Errect or Sort DEPTH AND 
FERTILIZER TREATMENT ON Crop YIELD 
(3-YEAR AVERAGE, BU./A) 


Soil depth | Soil treatment | Corn | Wheat 


Double... 
Normal... 
Subsoil. . . 
Subsoil.. . 


Lime +starter 
Lime +starter 
Lime +starter 
Full treatment 


Protein and Shelling Percentage of 
Corn Influenced by Soil Treatment 


The addition of nitrogen can increase 
both the per cent and acre harvest of 
crude protein in corn grain and stover. 
As more nitrogen was added (Table 
IV), the crude protein was significantly 
increased from 7.2 to 9.6% in 1951 and 
7.1 to 10.2% in 1952. It is of interest 
that where 50 pounds of nitrogen were 
supplied, the crude protein was slightly 
lower in both years than where none 
was added. It is suggested that at the 
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50-pound level more low nitrogen or- 
ganic matter was added than where no 
treatment was applied. 


TABLE IV.—PER CENT CRUDE PROTEIN IN 
SHELLED CORN 


Nitrogen applied 1952 


7.28 
7.12 
9.19 
10.27 


.19 
13 


Soil treatments have influenced shell- 
ing percentage. In 1953 experiments 
where soil treatments have been inade- 
quate and yields have been from 20 to 
30 bushels per acre, the shelling per- 
centage has been about 75%. But 
where full treatment was applied, the 
shelling percentage has been average— 
80°%. This means that a 7,000-pound 
load of the fertilized corn would give 
5,600 pounds of shelled corn, or 100 
bushels. However, a 7,000-pound load 
of the untreated ear corn would shell 


only 5,250 pounds, or only 93.7 bushels. 
Wheat Responds to Full Soil 


Treatment 


Similar results have been obtained 
with wheat. In 1953, yields were in- 
creased from less than 15 bushels per 
acre to over 40 bushels by following soil 
tests. Results have been particularly 
striking when the added fertility pro- 
duces more vigorous plants and reduces 
winter injury (starvation). When con- 
ditions are unfavorable for nitrification, 
the effect of added nitrogen has been 
most spectacular. 


Pastures Can Be Improved With 
Nitrogen 


No land is so extensive or so in need 
of improvement as are permanent pas- 
tures. Much of this land was initially 
low in fertility, or has been exhausted 
through cultivation, and is now pro- 
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ducing a low yield of poor quality for- 
age. In both experiments and under 
practical farm conditions, the addition 
of adequate nitrogen with other- plant 
nutrients has increased hay yields from 
less than a ton to over six tons per acre. 
In most states, demonstrations can be 
found where meat production has been 
increased from less than 100 pounds 
per acre to over 500 pounds. Similar 
increases are obtained in milk produc- 
tion. Attempts have been made to 
maintain combinations of grasses and 
legumes in these mixtures. Difficulty 


in maintaining proper balance of these 
plants has focused attention on applying 
chemical nitrogen to the grass (with 
adequate minerals) to obtain maximum 
yield of high protein forage. The nu- 
trients that need be added can be de- 
termined by soil tests. 


Residual Effects of Fertilizers 


In the past, the entire cost of soil 
treatment has been charged to the crop 
treated. With heavier treatments, re- 
sidual effects are striking. In experi- 
ments where nitrogen at rates of 200 
pounds has been applied to corn, the 
yield of the following wheat crop has 
been sufficient to pay for the entire 
nitrogen application with none being 
charged to the corn. In seasons favor- 
able for the growth of oats, similar 
residual responses have been secured 


(Turn to page 40) 


TABLE V.—RATE OF APPLICATION AND 
RESIDUAL EFFECT OF NITROGEN 


Yields per acre 


Nitrogen applied 
Wheat 
1 yr. av. 


Corn 
2 yr. av. 


15.7 bu. 
18.0 
19.0 
22.7 
28 .0 


Soil limed to pH 6.2,2000# rock phosphate, 
3-12-12 at 150# on corn and 300# on wheat. 





Above: Potash is becoming the limiting element in the growth of red clover on many Midwest farms. 
Increased use of other nutrients and crop removal (right) have reduced the level of potassium on 


many soils where formerly there were adequate supplies of this element. 


Below: Much land considered too poor for crops can be made productive if the proper nutrients are 
provided. Right: Fescue and ladino with adequate soil treatment. 





Above: Cotton has a high potash requirement. The cotton on the left received full soil treatment 
and produced over a bale of lint per acre. That on the right was deficient in potash and yielded 


only 120 pounds lint cotton—not enough to pay the cost of production. 


Below: Corn producing over 100 bushels per acre will return over three tons of organic matter. 
Special cutters are required to chop stalks. 





Above: Wheat has a high nutrient requirement. The wheat with no treatment (center) produced 
less than 10 bushels per acre. That on the right which received 3-12-12 as a starter fertilizer and 
nitrogen as a topdressing yielded over 40 bushels per acre. 


Below: Corn is not an erosive crop when it is adequately fertilized and the stalks are returned to give 
a protective cover. 





Above: The corn on the left, with treatments according to soil test, produced over 75 bushels per 
acre in central Missouri during the dry season of 1953. Where potash was low (right), the yield 
was only 34 bushels. 


Below: This field was treated according to soil test recommendations, and the stand increased to 


better utilize the added fertility. 
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The upper portion of our cover illustration this month is 
Gur Cover a view a Gib-onewing peanuts against a background of 
Picture good corn. The lower portion shows (left) a healthy peanut 

leaf, (right) symptoms of potash starvation. These symptoms 
can be described as necrotic areas around the margins of the leaf which may 
merge to produce a scorched effect. In the late stages of potash deficiency, the 
stems near the tips of branches become reddish in color, then brown. Death of 
the tissue follows. 


Although the peanut, like other legume crops, is a heavy feeder on potash, 
potash-deficiency symptoms on the plant are not commonly observed in the 
field. However, long before a symptom appears on a leaf, the plant may be 
suffering from potash deficiency to a degree which will seriously reduce yield 
and quality. 

Something of an enigma as to its use of fertilizer, the peanut has been called 
the “unpredictable legume.” Its origin still has not been definitely determined. 
Supposedly introduced to North America via slave ships from Africa, the plant 
has been known to Europeans since the sixteenth century, and there are many 
references to it in early South American literature. 


Importance of the crop began to grow with the importing and crushing of 
peanuts for oil in France about 100 years ago. Increased need for oil during 
wartimes has taken the “ground nuts” out of use for hog feed into recognition 
as one of the commercially important crop plants of the world both for its oil 
and edible stocks. 

Dr. E. T. York, Jr., Agronomist of the North Carolina State College well- 
informed in the growing of peanuts says: 

“Few crops can compete with peanuts for the reputation for peculiarity and 
uniqueness. The peculiarity begins with the name itself. The peanut or ‘ground 
nut,’ as it is sometimes called, is, in a true sense, not a nut but rather a pea. 
Its reputation for uniqueness is heightened by the fact that it is the only domestic 
plant whose flowers are produced above ground while its fruit develop beneath 
the surface of the soil. 

“The unpredictable behavior of peanuts to fertilization is legendary among 
agronomists who have experimented with this crop. Perhaps the most significant 
factor contributing to its reputation for peculiarity is the fact that the peanut 
has successfully ‘resisted’ attempts at increased production, and the average yields 
in the United States are essentially no higher today then several decades ago. 
This, of course, is in marked contrast to the progress that has been made in 
increasing yields of other common field crops. In recent years, however, intensive 
research programs have helped to unravel many of the mysteries associated with 
the production of this crop. This work has indicated many reasons why peanuts 
behave as they do and it should serve as the basis for marked increases in pro- 
duction in the future.” 
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For some of the latest findings of research on this crop, see the article “Peanut 
Production Trends in North Carolina” by Astor Perry beginning on page 6 of 
this issue. 


CRO 


. In one of his numerous public addresses last year, Secre- 
Cooper ation tary of Agriculture Ezra Taft Benson, while’ calllag for 
} more cooperation between industry and government in 
int Research research in agriculture, paid hans to shoe has been 
and is being done. Pointing out that although undoubtedly the Department of 
Agriculture lacks adequate information on what industry is doing and industry 
lacks enough information on what the Department is doing, cooperation between 
the two is good. 

For examples he cited that in 10 years’ time, industry and agriculture, working 
together, have put hybrid corn on farms. In 10 years, working together, industry 
and agriculture have doubled the use of fertilizer. In 15 years, they have largely 
accomplished the miracle of farm mechanization. In the past 50 years, the over- 
all efficiency of our farm production has been doubled—largely through research. 


The Secretary went on to point out that in 1850 each farmer produced enough 
for himself and four others. Today he produces enough for himself and 14 others. 
Moveover, agricultural research has constantly fed new ideas to industry for 
adaptation and development and it has given impetus to our growing knowledge 
of human nutrition and health. 


“But if agricultural research has contributed greatly to industry and to the 
national welfare,” he said, “so also has industrial research contributed immensely 
to agriculture. Industry, in fact, ranks first in agricultural research. 


“Perhaps this comes as a surprise to many who assume that tax money is used 
for most research. Yet estimates indicate that industry spends $140 million a 
year for research on agricultural products and on machinery and materials used 
in agriculture. Public expenditures for agricultural research, both State and 
Federal, total $107 million.” 


The Secretary paid tribute to industry for these tremendous investments in 
research which have helped make our farmers and agriculture generally the most 
efficient and prosperous in the world. With a continued and increased coopera- 
tion between industry and government in research, he sees the opportunity to 
make the record of the future twice as good as the record of the past. 

Such a goal certainly is something for everyone connected with agriculture to 
work for—and that includes every American. With agriculture our basic industry, 
each and everyone of us has a stake in its prosperity. We may not all, in fact 
very few of us will, be even remotely connected with agricultural research projects, 
yet interest in them and in the dissemination of information concerning results 
obtained is in degree often as important as the project itself. And everyone can 
and should be interested. 


CRO 


“Generally speaking, the American farmer has about kept pace with his city 
cousin when it comes to increased efficiency. The result is that he has the highest 
living standard of all farmers in the world today. .. . The American farmer 
must continue to increase his efficiency if he is to continue to improve his standard 
of living.’"—John H. Davis, Ass’t Secretary of Agriculture. 
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Season Average Prices Received by Farmers for Specified Commodities * 
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Index Numbers (Aug. 1909—July 1914 — 100) 
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Wholesale Prices of Phosphates and Potash ** 


Tennessee Muriate Sulphate Sulphate Manure 
phosphate of potash of potash of potash salts 
Super- Florida rock, bulk, in bags, magnesia, bulk, 
phosphate, land pebble, 75% f.o.b. perunit, per unit, per ton, per unit, 
Balti- 68% f.o.b. mines, c.i.f. At- c.i.f, At- c.i.f. At- c.i.f. At- 
more, mines, bulk, bulk, lantic and lanticand lantic and lantic and 
per unit per ton perton Gulf ports? Gulf ports? Gulf ports? Gulf ports? 

$3.61 $0.953 
12 .957 
.18 - 962 
.18 .973 
.18 -973 
.18 - 963 
2 . 864 
14 751 
.30 .684 
.708 
.757 
.774 
.751 
.730 
.780 
-810 
. 786 
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Wholesale Prices of Ammoniates ** 
ms aad Tankage High i 


11% e--. 
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ammonia, 15% bone * 16-17% 
pe pre Sulphate Cottonseed 15% end phosphate, 
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Index Numbers (1910-14 — 100) 


202 188 
161 142 
137 141 
89 112 
62 
84 81 
127 89 
131 88 
119 97 
140 132 
105 106 
115 125 
133 
157 
175 
180 
219 
223 
315 
363 
370 
289 
315 
377 
399 


363 
336 
295 


2. 
2. 
2. 
2. 
i. 
1. 
1. 
1, 
1, 
1, 
1. 
1. 
1. 
& 
i. 
1, 
a. 
1. 
-. 
2. 
2. 
3. 
3. 
3. 
3. 
3. 
3. 
3. 
3. 
3. 
3. 
3. 
3. 
3. 
3. 
3. 
3. 





36 Betrer Crops Witn Piant Foop 


Combined Index Numbers of Prices of Fertilizer Materials, Farm Products 
and all Commodities 
Prices paid 
by farmers Wholesale 
orcom- prices 
Farm modities of all com- Fertilizer Chemical Organic Superphos- 
prices* bought* moditiest materialf ammoniates ammoniates phate Potash** 


152 141 121 87 177 108 
150 139 114 79 146 
140 126 105 72 

119 83 62 

102 71 46 

104 70 45 

118 72 47 

123 70 45 

123 47 

130 50 

122 

121 

122 


251 


248 
264 246 139 160 
264 247 137 160 
260 246 135 . 160 
259 261 248 138 167 
. 258 262 249 139 167 
. 256 259 249 137 167 
. 250 258 248 137 147 
November. 249 259 247 137 167 
December... 254 260 248 141 167 

1954 

January... 259 263 250 142 167 
February... 258 264 248 142 301 167 


*U. S. D. A. figures, revised January 1950. ee cee | January 1946 farm prices 
4 


and index numbers of specific farm products revised om a calendar year to a 
— basis. Truck crops index adjusted to the 1924 level of the all-commodity 
ndex. 

+ Department of Labor index converted to 1910-14 base. 

t The Index numbers of prices of fertilizer materials are based on original study 
made by the Department of Agricultural Economics and Farm Management, 
Cornell University, Ithaca, New York. These indexes are complete since 1897. 
The series was revised and reweighted as of March 1940 and November 1942. 

1 Beginning July 1949, baled hay prices reduced by $4.75 a ton to be comparable 
to loose hay prices previously quoted. 

2 All potash salts now quoted F.O.B. mines only; manure salts since June 1941, 
other carriers since June 1947. 

** Where range of prices for fertilizer material is quoted, average figure is 
used. The weighted average of prices actually paid for potash is lower than the 
annual average because since 1926 over 90% of the potash used in agriculture has 
been contracted for during the discount period. The maximum discount is now 
16%. Applied to muriate of potash, a price slightly above $.353 per unit K20 thus 
more nearly approximates the annual average than do prices based on arithmetical 
averages of monthly quotations. 





This section contains a short review of some of the most practical and important bulletins, and lists 
all recent publications of the United States Department of Agriculture, the State Experiment Stations, 


and Canada, relating to Fertilizers, Soils, Crops, and Economics. 
WITH PLANT FOOD would provide a complete index covering all publications 
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from these sources on the particular subjects named. 


Fertilizers 


“Analyses of Official Fertilizer Samples, 
Semi-Annual Report, January-June, 1953,” Agr. 
Exp. Sta., Univ. of Ky., Lexington, Ky., Regu- 
latory Bul. 109, Nov. 1953. 

“Fertilizer Experiments with Corn in Central 
and Eastern Nebraska, 1953,” Agr. Exp. Sta., 
Univ. of Nebr., Lincoln, Nebr., Outstate Test- 
ing Cir. 35, Jan. 1954, G. W. Lowrey and P. L. 
Ehlers. 

“Fertilizer Experiments on Native Sub- 
irrigated Meadows in Nebraska, 1953,” Agr. 
Exp. Sta., Univ. of Nebr., Lincoln, Nebr., Out- 
state Testing Cir. 36, Jan. 1954, E. M. Brouse, 
P. L. Ehlers, and G. Viehmeyer. 

“North Carolina Fertilizer Report for 1952- 
1953,” N. C. Dept. of Agr., Raleigh, N. C., 
Bul. 133, Nov. 1953. 

“Cotton Fertilizer Trials, High Plains of 
Texas, 1952,” Agr. Exp. Sta., Texas A&M Col- 
lege, College Station, Texas, Prog. Rpt. 1637, 
Jan. 14, 1954, ]. Box and D. L. Jones. 

“Grain Sorghum Fertilizer Trials, High 
Plains of Texas, 1952,” Agr. Exp. Sta., Texas 
A&M College, College Station, Texas, Prog. 
Rpt. 1638, Jan. 14, 1954, ]. Box and D. L. 
Jones. 

“Response of Coastal Bermuda Grass to Fer- 
tilizers,” Agr. Exp. Sta., Texas A&M College, 
College Station, Texas, Prog. Rpt. 1639, Jan. 
14, 1954, H. W. Gausman and W. R. Cowley. 

“1954 Vermont Recommendations for Lime, 
Seed, and Fertilizer,” Univ. of Vt., Agronomy 
Dept., Burlington, Vt. 


Soils 


“Soil Management,” Agr. Ext. Serv., Univ. 
of Ariz., Tucson, Ariz., Cir. 211, Sept. 1953, 
H. E. Ray. 

“Soil Survey of Southwestern New Bruns- 
wick,” Canada Dept. of Agr., Fredericton, 
N. B., R. E. Wicklund and K. K. Langmaid. 

“Irrigation Waters of Nevada,” Agr. Exp. 
Sta., Univ. of Nev., Reno, Nev., Bul. 187, 
June 1953, M. R. Miller, G. Hardman, and 
H. G. Mason. 

“Extent and Distribution of Coal Strip- 
Mined Land in Ohio,” Agr. Exp. Sta., Wooster, 
Ohio, Res. Cir. 22, Feb. 1954, L. L. Knudsen. 
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“Agricultural Conservation Program Hand- 
book for 1954 for: New Mexico, N. Dak.,” 
U.S. D. A., Wash., D.C. 

“Guide for Preparation of the Farm Con- 
servation Plan,” S.C.S., U. S. D. A., Wash., 
D. C., R-1 #290. 

“Report of the Chief of the Soil Conservation 
Service, 1953,” S.C.S., U. S. D. A., Wash., 
D. C., Oct. 1, 1953. 

“Furrow Irrigation,” S.C.S., U. S. D. A., 
Wash., D. C., Lfit. 344, Dec. 1953, G. A. 
Lawrence. 

“Soil Survey, Sullivan County, Tennessee,” 
S.C.S., U. S. D. A., Wash., D. C., Series 1944, 
No. 2, Sept. 1953, B. L. Matzek, W. E. Cart- 
wright, L. G. Yearick, F. R. Austin, C. B. 
Beadles, and S. R. Bacon. 


Crops 


“Studies with Pickling Cucumbers in Ala- 
bama,” Agr. Exp. Sta., Ala. Polytechnic Inst., 
Auburn, Ala., Cir. 114, Sept. 1953, L. M. 
Ware, C. L. Isbell, H. Harris, and W. A. John- 
son. 
“Factors Affecting Pecan Yields, Recom- 
mendations for Increasing Nut Production,” 
Agr. Exp. Sta., Ala. Polytechnic Inst., Auburn, 
Ala., Cir. 115, Sept. 1953, T. B. Hagler, W. A. 
Johnson, and H. G. Barwood. 

“Annual Report of the Director of Science 
Service for the Year Ended March 31, 1953,” 
Canada Dept. of Agr., Ottawa, Ontario, 1953. 

“Growing Corn in Connecticut,” Agr. Ext. 
Serv., Univ. of Conn., Storrs, Conn., Fldr. 67, 
Apr. 1953, R. 1. Munsell. 

“Manalucie, a Tomato with Distinctive New 
Features,” Agr. Exp. Sta., Univ. of Fla., Gaines- 
ville, Fla., Cir. S-59, Aug. 1953, ]. M. Walter 
and D. G. A. Kelbert. 

“The Lake Emerald Grape,” Agr. Exp. Sta., 
Univ. of Fla., Gainesville, Fla., Cir. S-68, Jan. 
1954, L. H. Stover. 

“Establishing Bahia Grass From Seed,” Ga. 
Coastal Plain Exp. Sta., Tifton, Ga., Mimeo. 
Paper 83, Oct. 22, 1953. 

“Why Papaya Trees Fail to Fruit,” Agr. Ext. 
Serv., Univ. of Hawaii, Honolulu, Hawaii, Ext. 
Cir. 339, Jan. 1954, W. B. Storey. 

“Miniature Dish Gardening,” Agr. Ext. 
Serv., Univ. of Hawaii, Honolulu, Hawaii, 
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Agr. Ext. Cir. 335, Aug. 1953, W. Yee. 

“Cooperative Wheat Variety Tests, 1953,” 
Kansas Agr. Exp. Sta., Dept. of Agronomy, 
Manhattan, Kansas, Rpt. of Prog. Series C. E. 
No. 32, A. L. Clapp. 

“Cooperative Oat Variety Tests, 1953,” 
Kansas Agr. Exp. Sta., Dept. of Agronomy, 
Manhattan, Kansas, Rpt. of Prog. Series C. E. 
33, A. L. Clapp. 

“Pasture in Kentucky,” Agr. Ext. Serv., 
Univ. of Ky., Lexington, Ky., Cir. 510. 

“Growing Period of Leading Rice Varieties 
When Sown on Different Dates,” Agr. Exp. 
Sta., La. State Univ., Baton Rouge, La., Bul. 
476, June 1953, N. E. Jodon. 

“Osseo Potato,” Agr. Exp. Sta., Univ. of 
Minn., St. Paul, Minn., Misc. Rpt. 19, Jan. 
1954, F. A. Krantz, C. ]. Eide, C. H. Griffith, 
B. C. Beresford, O. C. Turnquist, M. Thomp- 
son, and A. G. Tolaas. 

“Sweet Potato Preduction in Missouri,” Agr. 
Exp. Sta., Univ. of Mo., Columbia, Mo., Bul. 
600, July 1953, V. N. Lambeth. 

“Peanut Production Guide for North Caro- 
lina Farmers,” Agr. Ext. Serv., N. C. State 
College, Raleigh, N. C., Ext. Cir. 257, Rev., 
Nov. 1953, 

“Agricultural Extension Work, A Brief His- 
tory,” Agr. Ext. Serv., N. C. State College, 
Raleigh, N. C., Ext. Cir. 377, Nov. 1953, 
Dr. 1. O. Schauby 

“Factors Affecting the Nicotine Content of 
Flue-Cured Tobacco,” Agr. Exp. Sta., N. C. 
State College, Raleigh, N. C., Res. Rpt. 8, 
Dec. 1953, J]. A. Weybrew, G. L. Jones, T. J. 
Mann, W. G. Woltz, T. B. Hutcheson, C. ]. 
Nusbaum, and C. H. M. van Bavel. 

“A Summary of Hybrid Corn Field Trials, 
North Dakota—1940 to 1953,” Agr. Exp. Sta., 
Fargo, N. Dak., Agronomy Mimeo. Cir. 88, 
Jan. 1954, W. Witdakas and R. B. Widdifield. 

“Broomcorn Tests in Garvin County, Prog- 
ress Report 1952 and 1953,” Agr. Exp. Sta., 
Okla. AEM College, Stillwater, Okla., Mimeo. 
Cir. M-248, Sept. 1953, ]. B. Sieglinger and 
H. C. Young. 

“Pasture Improvement and Maintenance 
Suggestions,” Agr. Exp. Sta., Pa. State Univ., 
State College, Pa., Prog. Rpt. 109, Oct. 1953, 
G. M. Love, ]. B. Washko and R. P. Penning- 
ton. 

“Forage Crop Tests on the Blackland Experi- 
ment Station, 1952,” Agr. Exp. Sta., Texas 
A&M College, College Station, Texas, Prog. 
Rpt. 1552, March 2, 1953, E. D. Cook. 

“Cotton Report for the Blackland Experi- 
ment Station, 1952,” Agr. Exp. Sta., Texas 
A&M College, College Station, Texas, Prog. 
Rpt. 1553, March 2, 1953, E. D. Cook, R. M. 
Smith, and D. O. Thompson. 

“Texas Cream 12—A_ Disease-Resistant 
Southern Pea,” Agr. Exp. Sta., Texas A&M 
College, College Station, Texas, Prog. Rpt. 
1555, March 2, 1953, P. R. Johnson and L. C. 
Alley. 

“Effect of Legumes, Nitrogen and Row Sys- 
tems on the Yield of Corn on Miller Clay Soil, 
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1950-52,” Agr. Exp. Sta., Texas A&M College, 
College Station, Texas, Prog. Rpt. 1556, March 
2, 1953, H. E. Rea, F. A. Wolters, and J]. E. 
Roberts. 

“Pecos Valley Cotton Strain Tests, 1952,” 
Agr. Exp. Sta., Texas A&M College, College 
Station, Texas, Prog. Rpt. 1606, Sept. 9, 1953, 
L. S. Stith and P. ]. Lyerly. 

“El Paso Valley Cotton Variety Test, 1952,” 
Agr. Exp. Sta., Texas A&M College, College 
Station, Texas, Prog. Rpt. 1608, Sept. 9, 1953, 
L. S. Stith and P. ]. Lyerly. 

“Summary of the 1953 Texas Corn Per- 
formance Tests,’ Agr. Exp. Sta., Texas A&M 
College, College Station, Texas, Prog. Rpt. 
1633, Dec. 10, 1953, T. E. McAfee, J. S. 
Rogers, ]. W. Collier, R. P. Bates, and ]. M. 
Latham, Jr. 

“Tomato Variety Tests in ‘South-Central 
Texas, 1953,” Agr. Exp. Sta., Texas A&M 
College, College Station, Texas, Prog. Rpt. 
1635, Dec. 29, 1953, A. L. Harrison. 

“Vegetable Gardening in Vermont,” Agr. 
Ext. Serv., Univ. of Vt., Burlington, Vt., Cir. 
109, Feb. 1954, C. H. Blasberg and R. Hopp. 

“Managing Your Tobacco Plant Beds,” Agr. 
Ext. Serv., Va. Polytechnic Institute, Blacks- 
burg, Va., Cir. 437, Rev. Jan. 1954, S. B. 
Fenne, G. R. Mathews, and ]. O. Rowell. 

“Handbook of Vegetable Varieties, Pests, 
Grades, Judging,” Agr. Ext. Serv., W. Va. 
Univ., Morgantown, W. Va., Misc. Pub. 19, 
Jan. 1953, M. Kolbe. 

“Results of Hybrid Corn Yield Trials in 
West Virginia, 1953,” Agr. Exp. Sta., W. Va. 
Univ., Morgantown, W. Va., Feb. 1954 Cur- 
rent Rpt. 6, W. L. Haltiwanger, R. ]. Friant, 
and V. L. Bolyard. 

“The Glenn Dale Azaleas,” U. S. D. A., 
Wash., D. C., Agr. Monograph No. 20, Oct. 
1953, B. Y. Morrison. 

“A Botanical Synopsis of the Cultivated 
Clovers (Trifolium),”’ U. S. D. A., Wash., 
D. C., Agr. Monograph No. 22, Oct. 1953, 
F. ]. Hermann. 

“Growing Eggplant,” U. S. D. A., Wash., 
D. C., Lfit. 351, Oct. 1953, V. R. Boswell. 

“Effect of Soil Applications of Insecticides on 
the Growth and Yield of Vegetable Crops,” 
U.S. D. A., Wash., D. C., Cir. 926, Aug. 1953, 
M. W. Stone, F. B. Foley, and D. H. Bixby. 


Economics 


“1952 Agricultural Statistics for Arkansas, 
Crop Reporting Service,” Agr. Exp. Sta., Univ. 
of Ark., Fayetteville, Ark., Rpt. Series No. 38, 
Aug. 1953. 

“A Summary of Kansas Agriculture,” Agr. 
Exp. Sta., Kansas State College, Manhattan, 
Kansas, Rpt. No. 55, July 1953, L. M. Hoover. 

“Facts About Minnesota Agriculture,” Univ. 
of Minn., St. Paul, Minn. 

“Price Supports and the Potato Industry,” 
Agr. Exp. Sta., Univ. of Minn., St. Paul, Minn., 
Sta. Bul. 424, Jan. 1954, R. W. Gray, V. L. 
Sorenson, and W. W. Cochrane. 

“Changes in the Financial Side of Farm- 
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ing, Lancaster County, Pennsylvania, 1921 to 
1950,” Agr. Exp. Sta., Pa. State Univ., State 
College, Pa., Prog. Rpt. No. 111, Jan. 1954, 
]. K. Pasto and M. W. Fisk. 

“Cost of Producing Apples in Orchard Areas 
of Washington in 1952,” Agr. Exp. Sta., State 
College of Wash., Pullman, Wash., Sta. Cir. 
228, Aug. 1953, G. D. Kile. 

“The. Demand and Price Structure for 
Oats, Barley, and Sorghum Grains,” BAE, 
U. S. D. A., Wash., D. C., Tech. Bul. 1080, 
Sept. 1953, K. W. Meinken. 

“Major Uses of Land in the United States,” 
BAE, U. S. D. A., Wash., D. C., Tech. Bul. 
1082, Oct. 1953, H. H. Wooten. 

“Report of the Administrator of the 
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commodity Exchange Authority, 1953,” 
U. S. D. A., Wash.. D. C., Oct. 20, 1953. 

“Report of Activities Under the Agricultural 
Marketing Act, 1953,” Agr. Res. Admin., 
U. S. D. A., Wash., D. C., Oct. 15, 1953. 

“Farm Costs and Returns, 1952 (With Com- 
parisons) 20 Types of Commercial Family- 
Operated Farms in 12 Major Farming 
Regions,” BAE, U. S. D. A., Wash., D. C., 
Agr. Info. Bul. 116, Aug. 1953, W. D. Good- 
sell, ]. Vermeer, W. H. Brown, H. C. Fowler, 
E. Hole, E. B. Hurd, and 1. Jenkins. 

“World Agricultural Situation 1954,” For- 
eign Agr. Serv., U. S. D. A., Wash., D. C., 
Foreign Agr. Cir., Jan. 11, 1954. 


Fertilize By Test... 
(From page 18) 


where soil test results show these high 
values. These are: 


(1) To use narrower ratios such as 
1-1-1, and these possibly sup- 
plemented or alternated with 
straight nitrogen materials; 

(2) To reduce the total amount of 
fertilizer used. 


The grades and ratios shown here are 
more generally typical of the situation 
in New York and other Northeastern 
States; however, the principles con- 
sidered are the same in any area. 
Usually, the higher analysis grades are 
“better buys” in view of savings in 
freight which take up a high percentage 
of the fertilizer dollar. 

The rate of fertilizer application is 
best determined by following “State 
Experiment Station” recommendations. 
These are firmly based on replicated 
trials of many long-time fertility experi- 
ments. 

Fertilizer use can also be complicated 
by past treatment such as the applica- 
tion of manure, plow down legume and 
non-legume residues, and the like. 
Agricultural College specialists are 
available to offer assistance in handling 
these situations. 

Soil tests offer an additional tech- 
nique that will continue to be of much 
value for determining a fertilizer prac- 


tice which will insure highest crop 
yields at least cost. 

What kind of fertilizer will you 
recommend? Use soil tests to help get 
the right answer. 


Fig. 2. Crop yields already have been reduced 
when these potash-deficiency symptoms appear. 
Soil tests backed up by proper fertilization would 
have increased yields and in some cases saved a 
good stand of alfalfa. 
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Soil Fertility .. . 


(From page 26) 


following corn when nutrient reserves 
have been restored according to soil 
tests. 


Good Soil Samples Essential 


Soil testing still requires some devel- 
opment and correlation with field ex- 
periments. Its value is attested by the 
number of tests being made in all parts 
of the country and the results that 
have been accomplished on farms. The 
weakest link in the soil testing program 
is poor samples. Laboratory methods 
are more accurate than field sampling. 
Too many samples are inadequate, or 
fail to be representative of the area to 
be tested. A poor sample can result in 
improper diagnosis of nutrient reserves 
and cause the use of improper treat- 
ment. For best results, a composite 
sample of at least six borings should be 
taken on each five acres (smaller area 
on high variable soils) and the average 
results from all samples of a field con- 
sidered in determining the soil treat- 
ment program. 


Efficiency Necessary 


Farmers are now in a cost-price 
squeeze. They receive less for what 
they sell and must pay as much as ever 
for what is purchased. The optimum 
use of fertilizers will continue to be one 
of the most profitable farm practices. 
Without adequate plant nutrient addi- 


150 
Pounds Nitrogen per Acre 


CORN RESPONSE TO NITROGEN 


tions, it may not be possible for many 
Missouri farms to produce crops at a 
profit if prices continue to decline. 
Fertilizers are applied by farmers to 
increase their earnings. Fertilizer use 
should be designed to return maximum 
profit to the user. 

The upper solid line in the graph 
shows the additional increase in yield 
from nitrogen added to corn in over 
300 Missouri experiments where ample 
minerals were applied. The lower line 
shows the cost of the fertilizer. The 
distance between these lines is profit. 
The greatest return per dollar spent is 
slightly over 100 pounds of nitrogen 
per acre (Point P). This type graph 
could be used to determine the ferti- 
lizer response of most crops on most 
soils. 

Although the greatest return per 
dollar spent is at Point P, there is a wide 
range (from 60 lbs. of nitrogen to 140) 
where there is little difference in return. 
Applying too much fertilizer has about 
the same effect on profits as applying 
too little. Applying 50 pounds of 
nitrogen less than the most profitable 
rate would cut profits more than would 
the application of 50 pounds extra 
nitrogen. Applying 20 pounds too much 
or too little N would not appreciably 
affect profits. Cutting down on the 
fertilizer application with falling prices 
is “not playing it safe.” The extra 
nitrogen applied will give residual ef- 
fects on all but the most sandy soils in 
Missouri. The way to “play it safe” is 
to apply as nearly as possible the amount 
experimental data shows to be the most 
profitable. 


Attention to All Crops 


Most of our newer knowledge regard- 
ing the value of adequate fertility levels 
has been obtained on the corn crop. 
It appears that we can go little further 
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in improving yields by adding fertility 
until varieties with higher yielding 
potentials are developed. Experimental 
results indicaté that the same improve- 
ment can be made in most crops. We 


41 


should maintain the advances that have 
been made with corn, and strive to 
produce yields of soybeans, small grains, 
forages, and cotton comparable to 100 
or more bushels of corn. 


Fertility of Georgia Soils .. . 
(From page 12) 


contain intermediate amounts, and 
show a definite downward gradient as 
one proceeds from the coast to the 
mountains. Two factors are probably 
responsible for these differences. (1) 
There is less phosphorus fixation in the 
Coastal Plain soils than in those of the 
other areas. It is known that soils of 
sandy nature, such as those of the 
Coastal Plain, fix less phosphorus than 
finer (or heavier) textured soils such 
as those found in the Piedmont, Lime- 
stone Valley, and Mountain areas. (2) 
The rate of phosphate fertilization has 
been heavier in the Coastal Plain than 
in other areas of the State. (Figure 3). 


Fig: 3. Percentage of Georgia soils in various 
phosphate fertility groups 1945-51. Available 
lbs. P2Os per acre. I. Limestone Valleys and 
Uplands; II. Mountains; III. Piedmont Plateau; 
IV. Upper Coastal Plain; V. Middle Coastal 
Plain; VI. Lower Coastal Plain. Phosphate 
(P20s) levels—L. Low, 0 to 60 lbs.; M. Medium, 
60 to 120 lbs.; H. High, Above 120 lbs. *Lbs. 
P20s applied per acre during 1945. 


Fig. 4. Percentage of Georgia soils in various 
potash fertility groups. Available Ibs. K2O per 
acre 1945-51. I. Limestone Valleys and Up- 
lands; II. Mountains; III. Piedmont Plateau; 
IV. Upper Coastal Plain; V. Middle Coastal 
Plain; VI. Lower Coastal Plain. Potash (K20) 
levels—L. Low, 0 to 125 lbs.; M. Medium, 125 
to 225 Ibs.; H. High, Above 225 lbs. *Lbs. K2O 
applied per acre during 1945. 


Potash 


Potash, in contrast to phosphate, in- 
creases progressively from the Lower 
Coastal Plain to the Mountains. Avail- 
able potash generally occurs in larger 
amounts in soils of heavier texture 
than in soils of lighter texture. Al- 
though large amounts of potash ferti- 
lizers have been used in the Coastal 
Plain, the available potash content of 
these soils has not been increased to 
any extent. Rapid leaching, which 
occurs in sandy soils, apparently pre- 
vents an increase in potash content. 
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Calcium 


The available calcium level of Geor- 
gia soils is fairly low. The Limestone 
Valley and Uplands are better supplied 
with this element than soils of other 
areas in the State. The relatively high 
amount of available calcium in soils of 
the Limestone Valley and Upland area 
is a reflection of the parent material as 
well as the amount of limestone applied. 
Most of the samples which are classi- 
fied in the high calcium group have 
been limed recently. 5 


Fig. 5. Percentage of Georgia soils in various 
calcium fertility groups 1945-51. Available 
Ibs. CaO per acre. I. Limestone Valleys and 
Uplands; II. Mountains; III. Piedmont Plateau; 
IV. Upper Coastal Plain; V. Middle Coastal 
Plain; VI Lower Coastal Plain. Calcium (CaO) 
levels—L. Low, 0 to 500 lbs.; M. Medium, 500 
to 1,500 Ibs.; H. High, Above 1,500 Ibs. *Lbs. 
limestone applied annually per acre during the 
period 1941-48. 


Betrer Crops WitH Piant Foop 


As can be seen in Figure 5, the 
amount of limestone applied per acre 
of cultivated land in Georgia is small. 


Summary and Conclusions 


Results of soil tests are used to group 
Georgia soils into different fertility 
levels. A greater percentage of soils 
have pH values within the medium 
acid range of 5.5 to 6.0 than any other 
range. Soils of the Limestone Valley 
and Upland areas have the highest pH 
values and also contain the greatest 
amounts of calcium. Coastal Plain and 
Piedmont soils contain less than 1.5% 
organic matter on an average, whereas 
the Limestone Valley and Mountain 
soils contain more than 1.59%. Avail- 
able phosphorus is higher in the Coastal 
Plain, but the reverse is true of’ potash 
when compared with other areas in the 
State. Phosphate and potash fertilizer 
applications are heaviest in the Coastal 
Plain areas. The sandy soils of the 
Coastal Plain tend to fix less phos- 
phorus than other soils of the State. At 
the same time they are inherently low 
in potash. 

Based on the results obtained, phos- 
phorus applications in proportion to 
potash should be reduced in the Coastal 
Plain area of Georgia. Using organic 
matter as a criterion, nitrogen applica- 
tions should be relatively high on all 
soils of the State, especially those of the 
Piedmont, Upper and Middle Coastal 
Plain. The rate of fertilizer and lime 
applied to all Georgia soils is low com- 
pared to the needs of the soils. 


Some Aims of Soil Research 


(From page 16) 


nutrient inorganic ions adsorbed on, 
and exchanged to the root from the 
clay colloid according to their respec- 
tive activities there. 

It was the aim of the research, using 
the colloidal clay technique, to study 
also the organic molecules in the soil. 


The results in terms of ionic move- 
ments by calcium, for example, into 
the plant roots were particularly differ- 
ent when a large organic one like 
methylene blue was adsorbed on the 
clay as the ion accompanying the cal- 
cium. This organic molecule eliminated 
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the differing degrees of calcium satu- 
ration as a factor in variable calcium 
uptake by the plant roots from a con- 
stant exchangeable amount in the soil. 
This was the first work demonstrating 
a different behavior by the exchange- 
able calcium on the clay when in com- 
pany with a large organic molecule ad- 
sorbed there. Other phases of this con- 
cept, or theory, of the behaviors of the 
ions adsorbed on the clay varying, not 


according to the amounts exchangeable- 


but according to the company they keep 
with other ions (nutrient or non-nutri- 
ent) and even when the exchangeable 
amounts are constant, have now become 
so ramified and numerous when treated 
by only chemical procedures, that they 
may become still more numerous when 
measured by crop creations of com- 
pounds representing nutritional values 
for animals, 

It was another aim of the research, 
using the colloidal clay technique, to 
study the influence of the variable com- 
position of the plant root on the move- 
ment into the root of different adsorbed 
ions from the suite of them on the clay. 
This demonstrated the much greater 
percentage of adsorbed and exchange- 
able potassium ions moved from the 
clay into the root when this was a 
legume in its physiological behavior be- 
cause of bacterial inoculation than when 
it was physiologically a non-legume in 
the absence of these symbiotic micro- 
organisms. It demonstrated also a much 
wider ratio of weights of plant tops 
to weights of roots under the former 
than the latter conditions. All this told 
us that legumes, representing a pro- 
teinaceous root with higher adsorbing 
energies than the non-legume roots with 
less of protein, will exhaust the soil- 
fertility to a much greater degree in, 
a single crop than the non-legumes. 
The soils of Sanborn Field cropped to 
legumes in the rotation were depleted 
of their fertility much more rapidly 
than under rotations without legumes, 
the concept regarding legumes as soil- 
improvers notwithstanding. Naturally 
then the non-legumes can be grown on 
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the same soil for many more crop suc- 
cessions than the legumes. Whether the 
plant is producing mainly carbohydrates 
or is converting much of these into 
proteins is significant in many aspects 
connecting themselves with the suite 
of ions going from the soil into the 
roots and thereby into the plant. 

Such differences in movements of the 
ions from the exchange complex of the 
soil into the root when protein pro- 
duction by microbial addition to the 
soil was responsible, illustrates the im- 
possibility of considering production of 
forage bulk as an index of what might 
be considered as efficiency of ions in 
their effects on plant growth. Soy- 
beans as non-legumes produced more 
hay per unit of exchangeable potassium 
taken from the soil than the soybeans 
as legumes. When potassium is ac- 
companied by the chloride ion in to- 
bacco fertilization, the yields are higher 
per unit of potassium than when used 
in the form of the sulfate. Shall we 
see the sulfate effective in producing a 
higher concentration of protein in the 
tobacco leaf and thereby respiring more 
carbohydrates to bring this about and 
prohibiting the high bulk of carbo- 
hydrates accumulated as yield? Shall 
some research aim to study tobacco for 
its possibly increased sulfur-containing 
amino acid content, namely, methio- 
nine, when potassium sulfate is the fer- 
tilizer rather than potassium chloride? 
Differences in the synthesis of the pro- 
tein for these fertility reasons may well 
be casually connected with the differ- 
ences in the quality of the tobacco 
recognized in connection with these two 
kinds of potassium fertilizers on to- 
bacco. 

Wide differences in the amount of 
plant bulk resulting from a single unit 
of nitrogen illustrate well how widely 
what we might erroneously call eff- 
ciency of a nutrient element may vary 
according to the plant’s synthetic per- 
formances used in measuring that effi- 
ciency. According as the plant pro- 
duces more carbohydrate and more 
bulk, the efficiency of nitrogen as nu- 
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trient would be considered to go higher. 
According to the theory of Willcox, the 
maximum amount of nitrogen to be 
taken from an acre of soil should give 
over six tons of dry matter per acre in 
soybean forage; over thirteen tons per 
acre in corn; and almost fifty-six tons 
per acre in sugar cane, all of these from 
318 pounds of nitrogen, or ten baules of 
this element. It should be the aim of 
research to clarify the concepts of the 
services by nutrients coming from the 
soil, if yields of bulk of such wide 
ranges from the same application of 
nitrogen are possible. 


Mineral Reserves in the Silt Separate 
Become Available Nutrients under 
Processing by Acid Colloidal Clay 


The research aiming at clay prop- 
erties alone has shown this soil separate 
to be the seat of the chemo-dynamics 
of nutrition of plants (and microbes) 
growing in the soil. But it required 
only a few observations and tests of 
plant growth on colloidal clay media to 
demonstrate how much more rapidly 
the colloidal clay could be depleted of 
‘some active ions than of others. As 
much as 85 per cent of the exchange- 
able potassium was taken by a single 
legume crop. This suggested the theory 
of variable plant physiological perform- 
ances as a result of relatively different 
rates of fertility depletion for different 
ions by the same species of plants 
grown in continued succession on the 
same soil. This was likewise suggested 
for a single plant within its seasonal 
growth period. 

It raised the question and hypothesis 
regarding the chemo-dynamics serving 
to restore the productivity of soils when 
“giving the land a rest.” It called for 
the belief in, and the study of, the silt 
separate as the mineral source of nu- 
trient ions, broken out of these reserve 
minerals rejuvenating the rested land. 
It called for the theory that the acid 
clay may be processing soil mineral 
fragments just as any acid would. It 
called up the concept that clay acids 
were processing limestones to make 
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their calcium and their magnesium 
active, and processing phosphatic rock 
to activate the phosphorus. In fact, this 
theory was the start of the concept of 
the degree of development of the soil 
as the major factor in determining the 
soil fertility and in linking the soil as 
a potential producer of proteins more 
closely with the climatic forces develop- 
ing soils from rocks and minerals. 

A long list of theories, and these 
formulated into experimental tests for 
research, naturally resulted to concern 
themselves with the silt fraction of the 
soil. The silt deposits within the 
Missouri River bed, the loess deposits 
constituting the bluffs along that river, 
and the loessial mantle over glacial till 
extending northeastward away from 
the river in the line of the prevailing 
winds blowing from the Southwest, all 
suggest themselves as factors in ex- 
plaining the extended time period 
during which the Cornbelt soils have 
maintained their protein-producing 
capacity. The mineralogy of the soil 
is now a returning and revived research 
aim. Professor E. W. Hilgard, author 
of the early work on soils under date 
of 1914, recognized at that early date 
the mineral reserves in the silt more 
than he did the fertility adsorbed on 
the clay fraction, as the sustaining 
fertility of soils under a long period 
of regular productivity. Aided now 
by progress in the science of mineralogy, 
the colloidal clay acid comes into crop 
production via its action in processing 
the insoluble mineral reserves for sus- 
taining fertility as well as via the soluble 
compounds of the starter fertilizers it 
adsorbs and exchanges to the plant 
roots. 

As the result of the specific aims of 
soil research just cited, the possible 
maintenance, then, of soil fertility 
comes into clearer comprehension when 
we visualize the chemo-dynamics of the 
clay fraction. This fraction of the soil 
serving as the “jobber,” is not only an 
adsorber and exchanger, but is also a 
processor of the raw minerals to keep 
the soil’s assembly line weathering the 
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minerals and rocks so that the active 
inorganic nutrient ions are passed by 
exchange procedures from them to the 
clay and from the clay to the plant 
roots. Going in the opposite direction 
there is the hydrogen ion, possibly 
others, generated in the root’s colloidal 
atmosphere by root respiration to be 
taken by the clay and passed on to the 
silt fraction where it expands its activ- 
ities in decomposition of the minerals 
of this separate. 

This concept of the chemo-dynamics 
delivering nutrient ions to the plant 
root from the mineral reserves in the 
soil, makes the climatic pattern of soil 
development as plant nutrition explain 
the ecological array of plant species, 
especially when these as legumes or 
other plants synthesizing proteins com- 
plete for animal nutrition more than 
mere producers of vegetative bulk are 
concerned. With an understanding of 
the wide variations occurring in the 
suite of nutrient ions active around 
the plant root, it becomes logical to 
direct research into the wide shifts in 
the ratios of carbohydrates to crude pro- 
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teins and the shifts in the array of 
different amino acids within the same 
plant species resulting from the shifts 
in the ratios of exchangeable ions of- 
fered by the colloidal complex of the 
soil growing the crop. It is also logical 
to aim some research at the response 
by the growing animal bodies, by the 
animal reproductive processes, and by 
even human physiological processes, ac- 
cording to the varying fertility of the 
soil growing the feeds and foods by 
which these higher living forms are 
supported. ’ 

Just what soil research is aiming to 
do depends on the individual who is 
aiming. It will depend, not on a major- 
ity vote of any scientific body assem- 
bled, nor on agronomists grouped ac- 
cording to geographic, agricultural, or 
economic categories. Rather the aim 
of research will be higher as the vision 
of the researcher can be extended by 
more basic facts at his command for 
extrapolation of his thinking far enough 
into the unknown to bring maximum 
benefit to agriculture and all that is 
dependent on it. 


Peanut Production Trends in North Carolina 
(From page 10) 


it is anticipated that the State average 
will go up considerably during the next 
five years. Many estimates have gone 
as far as saying that the yield will be 
doubled by 1960. 


TEN STEPS FOR INCREASING PEANUT 
YIELDS 


1. Grow Peanuts in a Rotation: A 
three-year rotation is essential for 
high yields year after year. In addi- 
tion to fertility gains, damage from 
insects, diseases, and nematodes will 
be reduced. Suggested rotation: 
cotton, corn, peanuts (small grain 
can be used). ‘Tobacco and most 
varieties of lespedeza and soybeans 
build up nematode infestation. 
Avoid following peanuts behind one 
of these crops since peanut nema- 


tode infestations have recently been 
found to be widely distributed in 
thé soils of the peanut-producing 
area of the State. 

. Have Your Soil Tested: This is 

_the only way to find out if your 
soil has an adequate quantity of cal- 
cium and potash, the elements most 
heavily used by the peanut. Don’t 
guess how much your soil needs, 
have it tested and follow the recom- 
mendations. 

. Fertilization: Where soil tests are 
made, follow the recommendations. 
In general, applying adequate 
amounts of calcium and potash will 
be sufficient. Calcium needs may be 
supplied by applying lime prior to 
planting or by topdress applications 
of landplaster at early flowering 
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time. Landplaster does not change 
the acidity of the soil. Landplaster 


- should always be used in place of 


lime or potash-lime where the pH 
is above or approaching 6.3. Potash 
needs are more difficult to meet 
since in general there is no response 
to direct application. The best 
method of applying potash is to 
apply it to crops in a rotation pre- 
ceding peanuts. If this has not been 
done, other methods would be to 
broadcast 100-150 pounds of muriate 
of potash before breaking the land, 
or to apply on top of the row before 
peanuts come up. In areas where 
considerable quantities of a com- 
bination potash-lime material are 
being used, many fields are being 
over-limed. In most cases it is un- 
economical to apply these materials 
and also dangerous from the stand- 
point that the soil may be over- 
limed, resulting in reduced yields. 


. Varieties: Select a variety that has 


shown up well in your community. 
NC-1 and NC2 have shown up 
well in all the peanut counties. In 
addition, NC-2 has shown consider- 
able resistance to Southern stem rot. 
Many farm stock varieties continue 
to produce high yields of good qual- 
ity nuts. Regardless of the variety 
selected, all seed used for planting 
should be treated to protect from 
decay and damping-off organisms. 
Every 100 pounds of seed should be 
treated with one of the following 
materials: Arasan, 3 ozs; 2% Cere- 
san, 4 ozs; Yellow cuprocide, 4 ozs; 
Spergon, 4 ozs. 


. Spacing: Extensive experiments 


have shown that increases up to 600- 
800 pounds per acre have been ob- 
tained by narrow row spacing with 
both bunch and runner peanuts. 
With the bunch variety, the rows 
should be as close together as can 
be handled by equipment down to 
24 inches. The row width of 42 
inches commonly used with runner 
varieties may be reduced to 36 
inches. The final stand with both 
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bunch and runners should be from 


7 to 9 inches in the row. 


. Cultivation: Flat cultivation 


should be practiced wherever pos- 
sible since it reduces damage by 
Southern stem rot considerably. 
Early cultivation with a rotary hoe 
is very effective. This machine per- 
mits fast cultivation and for best re- 
sults should be operated at least at 
a speed of 5 miles per hour. Begin 
cultivation with a rotary hoe before 
the plants emerge from the soil and 
continue at four to five-day inter- 
vals until the plants begin to bloom. 
The use of sweeps with the rotary 
hoe is more effective in keeping the 
middles clean. 


. Control Soil-borne Insects: In 


areas where soil-borne insect dam- 
age is known to be severe, insecti- 
cides should be applied to the soil. 
The use of Aldrin or Heptachlor 
at the rate of 2 pounds and 1% 
pounds per acre respectively has re- 
sulted in increased yields and im- 
proved nut quality. For best re- 
sults, this material should be applied 
before the first cultivation. It can 
be applied either in granular or dust 
form. The material must be thor- 
oughly mixed with the soil in the 
fruiting zone. Forty pounds of 5% 
dust or 100 pounds of 2% dust is 
sufficient to treat one acre. 


. Apply Landplaster Early: As an 


insurance factor against “pops,” the 
use of 400 pounds of landplaster per 
acre is recommended. This mate- 
rial should be broadcast directly on 
the plant. Cover the entire row. 
Landplaster is neutral and does not 
change the acidity of the soil. It 
is a quickly available source of cal- 
cium and must be placed on the 
soil when peanuts are forming to be 
most effective.. Since calcium is not 
translocated in the plant, landplaster 
— on one side of the plant 
will have very little effect on the 
nuts forming on the other side. 


. Dust for Leafspot Control: Use 


325 mesh sulfur or 325 mesh sulfur 
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plus 4% copper at the rate of 20 
pounds per application. The first 
application, July 1-10, with two 
more aplications at 14-day intervals. 
Dust washed off within 24 hours, 
should be repeated as soon as pos- 
sible. To obtain greatest returns, 
the fields of dusted peanuts should 
be harvested 7 to 10 days later than 

_ the undusted plants. Vines should 
be wilted at least one-half day and 
free from rain and dew when 
stacked. 

. Harvesting: Use all labor-saving 
devices adaptable to your conditions, 
Many of the diggers on the market 
will do a good job of digging and 
stacking. Use good stack poles 
with slats 15 to 18 inches off the 
ground to hold peanuts up and 
allow air circulation. Permit vines 
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to wilt -before stacking. Hay and 
nuts will cure faster and brighter. 
New mechanical methods for har- 
vesting hold great promise for re- 
duction in labor in the near future. 
With most varieties, under normal 
conditions, it has been found that 
a period of 5 to 54% months is re- 
quired for peanut production. This 
means that peanuts planted the first 
of May will be ready for harvest 
during the first part of October. 
Unusual weather conditions will 
change this period to some extent. 
But in all cases, representative plants 
in the field should be examined at 
frequent intervals near the harvest 
time. And harvesting should not 
begin until the maximum number 
of pods are mature. 


Fertilizers Give Life 
to Tired Orchards 


ERTILIZERS can do a lot to put 

life back into a tired orchard, accord- 
ing to tests under way in Door County, 
Wisconsin. Frank Gilbert, Supervisor 
of the Branch Agricultural Experiment 
Station at Sturgeon Bay, reports that 
a complete fertilizer has perked up 
orchards in that area. 

Gilbert reports that fertilizers make 
apple trees grow faster and generally 
improve the size of the fruit. Ade- 
quate fertilization produces darker green 
leaf color, thicker leaves, more terminal 
growth, much larger fruit buds, good 
fruit size and finish, and better fruit 
color. Combinations of nitrogen-phos- 
phorus-potash were better than nitro- 
gen alone. Mulching sometimes seems 
to make fertilizers more available. 

The orchards in these fertilizer tests 
were generally “problem” orchards. 
One, in particular, was so poor that the 
owner was considering selling or clear- 
ing it. The fruit set was very light, 


there was almost no terminal growth, 
and the leaves were small and dis- 
colored. Gilbert started the fertilizer 
program in this orchard in 1950. The 
trees aren’t recovered completely yet, 
but the orchard looks a lot better than 
it did. He has started similar tests in 
the Bayfield area. 

Potassium fertilizers can correct “curl 
leaf” in young cherry trees within one 
or two seasons, Gilbert says. Cherry 
curl leaf has been corrected by appli- 
cations of 0-0-60 fertilizer plus am- 
monium nitrate. With only nitrogen 
fertilization, curl leaf became more 
serious. 

There’s also some indication that 
phosphorus in the fertilizer is helpful. 
During the two years of the tests, trees 
receiving some phosphorus along with 
the nitrogen and potassium have grown 
somewhat better than trees that received 
only nitrogen and potassium. 
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ERTILIZERS alone will not give 
you maximum production on your 
farm. Combine them with good soil 
management practices for top yields. 

A. L. Lang, Agronomist at the Uni- 
versity of Illinois, explains good man- 
agement as including lime, legumes, 
manure, and plenty of plant food. He 
says such a program has increased corn 
yields as much as 69 bushels an acre 
on Illinois soils. 

In tests during the past four years, 
corn yields averaged 91 bushels an acre 
in a livestock system of farming when 
good management was practiced on six 
light-colored soils. This was 69 
bushels over untreated land, which 
averaged 22 bushels an acre. Grain 


Complete Program Needed 
for Top Yields 
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systems on the same fields resulted in 
an increase of 62 bushels an acre. 

On seven dark-colored soils, good soil 
management increased yields from 56 
to 109 bushels an acre. In grain sys- 
tems the yield was 100 bushels even. 

In 68 farmer trials over a three-year 
period, Lang reports that fertilizer ap- 
plied hit or miss gave an increase of 22 
bushels an acre. The treatment in- 
cluded 80 pounds of nitrogen an acre. 
This increase is, of course, profitable. 
However, Lang says farmers are often 
satisfied with this relatively small in- 
crease and fail to cash in on the big 
money by not putting all scientific 
knowledge to work in a complete, 
over-all management program. 





Well-managed Farms 
Will Be Profitahle 


ARRING catastrophe, well-managed 

farms will be profitable in 1954 in 

spite of fears raised by surpluses, lower 
prices, and high costs. 

Economic conditions are important, 
of course, but the most profitable ad- 
justment for the Illinois farmer this 
year is the same as always—adjustment 
of his crops to the quality of his land. 

P. E. Johnston, University of Illinois 
farm economist, reports that’s what a 
study of hundreds of Illinois farm rec- 
ords show. He offers one guiding prin- 
ciple to follow in making this adjust- 
ment: Grow as many acres of the high- 
est value crops as your farm can stand 
and yet keep erosion under control. 

According to the records, corn has 
the highest value, followed in order by 
soybeans, clover, wheat, and oats. At 





prices expected in 1954, you can look 
for about these profits per acre: $30 for 
70-bushel corn, $24 for 32-bushel soy- 
beans, $10 for two-ton clover, $9 for 
29-bushel wheat and $4 for 48-bushel 
oats. 

Profits are figured on $1.35 for corn, 
$2.30 for soybean, $22 for clover hay, 
$1.80 for wheat and 70 cents for oats. 
Johnston figures profits on the basis of 
records kept by cooperators in the de- 
tailed cost research project at the Uni- 
versity, which has been continuous since 
1912. 

Profit, he says, is the income left after 
paying all costs for labor, management, 
and fertilizer to replace plant foods used 
by the crops, plus all expenses for ma- 
chinery and land. 
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A New Spray... 


(From page 14) 


Fig. 3. Chlorotic sorghum growing on alkaline calcareous soil. 
center of the picture was sprayed with citric-iron sulfate solution. 


spraying. 


luctant to advise acidulation. An or- 
chard or field crop is rarely completely 
chlorotic. This is illustrated in Figure 1. 
This photograph shows a field of sorg- 
hum in which the three rows in the 
center of the picture are badly chlorotic 
while on both the left and right there is 
little or no chlorosis. In such cases the 
cost of treating the whole field, before 
planting, let us say with one ton of 
sulfur per acre, would involve an un- 
reasonable expense just to cure a con- 
dition in a limited area. Chlorosis is 
also often limited to seasonal variations 
and appears only at certain times of the 
year. 

That heavy sulfur applications can be 
successful in some cases in illustrated 
in Figure 2. The crop here is Boer 
love grass. The border on the left was 
treated with one ton per acre of-sulfur. 


A 20-foot length of the row in the 
It was severely chlorotic before 


The border on the right is a check, un- 
treated, area. Even in this case where 
the comparison is so striking there are 
certain times of the year when the un- 
treated plants, on the right, show prac- 
tically no chlorosis. 


Sprays 


In view of the above highly involved 
problems many have abandoned soil 
treatments, on a field scale, in favor of 
sprays. Spraying the leaves with dilute 
solutions of micro-nutrient element salts 
has proven successful in many instances 
although the cure is only temporary. 
The citrus industry in Florida and the 
pineapple industry in Hawaii are out- 
standing examples. 

In Arizona, sprays have not given 
satisfactory or encouraging results and 
this is believed to be due to the arid 
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climate. Spray solutions fail to stick 
on the leaves or to spread thoroughly 
over the leaf surface. 


New Type of Spray 


From a study of this problem a new 
kind of spray has been developed and 
it has been tried with great success on 
a number of chlorotic plants. Tests 
have ‘een made as occasion arose since 
194°, The base solution of this spray 
is . per cent citric acid solution contain- 
ig a trace of detergent as spreader. 
To this base solution 1 per cent iron 
sulfate, 0.5 per cent manganese sulfate, 
and 0.25 per cent zinc sulfate are added 
but in most cases, in Arizona, only the 
iron sulfate is needed. The amount of 
citric acid or micro-nutrients may be 
varied if too strong or too weak for 
some plants. Also in some severe cases 
of chlorosis more than one spraying 
may be necessary. 

Citric acid buffers the spray solution 
at a weakly acid reaction, develops a 
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syrupy adhesive consistency as it spreads 
and dries, and appears to enhance entry 
into the leaf tissues. When citric acid 
is not added to the spray solution, the 
solution either does not stick to the 
leaves or it forms into balls or bubbles 
on the surface of the leaf. 

Ordinary spray solutions have been 
particularly unsuccessful with plants 
belonging to the grass family. An 
example of the efficacy of the spray 
containing citric acid is illustrated in 
Figure 3. This represents a badly 
chlorotic field of sorghum in which 
about 20 feet of the middle row, shown 
in the picture, was” sprayed once with 
a solution containing 1 per cent citric 
acid and 1 per cent iron sulfate to 
which a trace of detergent had been 
added. This single spray treatment 
changed these plants from chlorotic to 
dark green. This represents the first 
case in which we have obtained a re- 
sponse on sorghum in Arizona with 
spray solutions. 


Make Mine Milk 
(From page 5) 


tween butter and margarine. Also in- 
volved is the fact that margarine qual- 
ity has been improved and the prohibi- 
tion against the sale of yellow margarine 
exists only in Wisconsin and Minne- 
sota, leaving the big centers of popula- 
tion without these trade restrictions. 

If and when, on the other hand, pro- 
motional results can be obtained for the 
whole milk industry similar to those 
which have boosted the consumption of 
solids-not-fat, we may begin to see a 


far more encouraging situation develop. 


This country now uses more than 70 
per cent of the non-fat solids in the 
total milk produced for human con- 
sumption. Prior to World War II not 
more than 50 per cent was sold to con- 
sumers, over half of the solids being fed 
to calves, pigs, and chickens. 

Four years ago national distribution 
of non-fat dry milk solids in convenient 
consumer packages began and a vigor- 


ous educational effort kept step with 
the merchandising. By 1953 about 100 
million pounds of this product of the 
cow were taken off the shelves. 

It wasn’t spoken about so loudly then, 
but in 1947 and 1948 the dry milk busi- 
ness had been swollen by war demand 
so much that the government actually 
bought about one third of the total out- 
put of non-fat dried milk solids. It 
might well have been the only fair 
thing to do. The government encour- 
aged tremendous dairy plant expansion 
in the powdered field during the war 
years, remember. 

Traditionally and emotionally, the 
average dairyman and his processors 
have been dead set against much if any 
government barging into their baili- 
wick. They were used to such pro- 
grams as eradication of tuberculosis 
(after they got converted to the need) 
and later, brucellosis control. But this 
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last malady led to a wholesale slaughter 
of dairy cows in 1934-35 under a newly 
hatched plan to start with Bang’s dis- 
ease where they left off with TB. Soon 
after World War II began, dairymen 
vehemently opposed taking special 
checks from the government as incen- 
tives and as partial replacement of feed 
costs, and they hated the idea of sub- 
sidizing fluid-milk consumers on a few 
big fluid-milk markets. However, they 
finally bowed to custom and dire neces- 
sity and accepted the so-called bonus 
with a wry face. 

From then on the die was cast. Ex- 
cept for five years during World War 
II and part of 1948, purchases of dairy 
products to maintain price supports 
have been made by the government. It 
had one feature as a workable item of 
value at the time. This was the food- 
stamp plan, wherein about 70 million 
pounds of butter were disposed of to 
needy families just as the war opened. 
The penny-a-pint school-milk program 
was also begun in May 1940. In the 
last instance the milk habit for schools 
has been adopted with success by the 
National School Lunch so that large 
amounts of surplus dairy wares have 
been utilized in the best and most ap- 
proved fashion. 

Every dairyman I have met wants his 
product used, not stored away to de- 
teriorate and lose value while people 
forget the milk and butter habit. Yet 
he has heavy investments and such high 
producing cattle on good feed and pas- 
ture that he simply can’t “let go” and 
quit. He was reared in the old-fash- 
ioned belief that it is good to provide 
an abundance. He is having a darn 
tough time trying to unlearn that an- 
cient doctrine. 

He wonders and has considerable ten- 
dency to pin high hopes upon the baby 
crop with its 7,000 new mouths to feed 
every single day in this country. But 
meanwhile he has calf crops coming on 
also and pressing debts to defray and 
immediate dilemmas to meet and solve. 
He can’t kid himself along on wishful- 
thinking statistics, much as he feels that 
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the long-time future for milk is much 
better than we think. 

Maybe he hears some sure-shot wise- 
acre propose that we attack the surplus 
butterfat problems by working to breed 
a strain of dairy cows that will test 
about 2 per cent butterfat on normal 
yields of milk. He laughs that one off 
because he feels that new discoveries 
are still going to be made that will 
prove the great superiority of milk fat 
over vegetable oils, and he isn’t ready 
yet to throw in the sponge and begin 
to crawfish. He won’t buy any nega- 
tive program. He’s seen them fail 
before. 

The worst punishment in this sag- 
ging dairy picture—if it lasts—will fall 
on the poorest prepared and equipped 
milker on one hand and the dairyman 
with an extremely high, rigid invest- 
ment in facilities. The fellow without 
much chance to turn his talents else- 
where and the chap at the other ex- 
treme, who has plunged deeply and 
needs a firm price as well as heavy 
volume to exist well, these may be the 
ones that finally cut some off the sur- 
plus. But who will buy their cows— 
the butcher or another dairyman? 


HE old wheeze that we hear so 

much—more efficiency and greater 
economy—has been dinned at dairymen 
so often that they can’t get any thrills 
out of this oft-mentioned adjustment. 
There are just too many forces operat- 
ing in the direction of bigger milk flow 
to make the “cheaper production” route 
look like a bonanza. 

It isn’t merely the dairy farmer who 
is tied up in this new puzzle picture. 
Whole communities and vast industries 
are likewise much involved. They rise 
or fall with him, and so does the soil 
itself. Soil conservation is a partner of 
livestock enterprises, a far closer one 
than with grain or cotton or tobacco. 
What happens to the welfare of the 
dairyman must sooner or later be evi- 
dent in his soil. If some plan might be 
devised that would offer incentives for 
soil maintenance as a requirement in 
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our programs, there is a chance that 
the fretting over parity levels would 
diminish. 

As it is, the payment of firm support 
prices for crops that make up the work- 
ing tools of a livestock feeder imposes 
certain hardships on the latter. Dairy- 
men realize that and maybe it’s the chief 
reason why they don’t like to take 75 per 
cent when the grain grower can get 90 
per cent of parity. This kind of a divi- 
sion of attitudes and objectives doesn’t 
seem to be the nicest sort of situation 
for agriculture. 

I am glad to note that my dairy 
friends, for the most part, have aban- 
doned their old, silly ideas about meet- 
ing active competition, which is perhaps 
one deep root they must dig out. In 
former times it was seldom thought ad- 
visable to tell the cream producer 
frankly that his product stank to high 
heaven, and that the new competing 
spread was not axle grease or filthy stuff, 
but a wholesome food that had come to 
stay. 

Finally, he has learned the lesson so 
long held away from him by his leaders. 
He is organized to produce excellent 
manufactured products and has a force 
of trained people to sell it for him on a 
national scale. He has quit the back- 
woods era of suspicion and provincial- 
ism and emerged as a gifted and well- 
trained producer of just about the most 
invaluable food we now produce for 
human use. 

If I knew the dairyman less throughly 
and had less faith in his integrity and 
ability to make adjustments against 
grave and perplexing problems, this 
would be an hour of discouragement for 
me. On the contrary, I believe that the 
future carries more rich promise for the 
producer of high-grade milk than any 
of the progressive years that have passed 
since the real dawn of dairying in the 
1890’s. This roadblock that stops the 
milkman for the moment will soon be 
removed. And he will do it largely on 
his own initiative and courage—not on 
free advice and political shenanigans. 





What's new in Naugatuck a 


UNTREATED GRASS © 


TREATED WITH MH-40 
GROWTH RETARDANT 


MH-40" cuts mowing costs of cemeteries, parks, highways 


After 4 years of thorough testing, Naugatuck Chemical has now made 
its remarkably versatile chemical, MH-40, commercially available nation- 
wide as a grass inhibitor. MH-40 promises tremendous savings in labor 
and equipment cost of mowing for cemeteries, parks, highways and golf 
roughs. 

In test results, one cemetery reports an estimated saving of more than 
50% in edging costs... another a saving of $12 per 100 monuments. A high- 
way MH-40 experiment revealed an approximate saving of $70 per acre 
per season. *U.S. Pat. No. 2,614,916 


MS One in a series of advertisements demonstrating Naugatuck’s continuing 
effort to introduce new and better products for agricultural and related uses. 





90™ ANNIVERSARY 


= /% = ” e 
ie Naugatuck Chemical 
sire Division of United States Rubber Company: 

ELM STREET, NAUGATUCK, CONNECTICUT 


producers of seed protectants, fungicides, miticides, insecticides, growth 
retardants, herbicides; Spergon, Phygon, Aramite, Synklor, MH, Alanap. 





Betrer Crops WitH Pant Foop 


FREE LOAN OF EDUCATIONAL FILMS 


The American Potash Institute will be pleased to loan to educational 
organizations, agricultural advisory groups, responsible farm associa- 
tions, and members of the fertilizer trade the motion pictures listed 
below. This service is free except for shipping charges. : 


FILMS (ALL 16 MM. AND IN COLOR) 


The Plant Speaks Thru Deficiency Symptoms (Sound, running time 25 min. 
on 800-ft. reel.) 
The Plant a Soil Tests Tell Us Why (Sound, running time 10 min. on 
reel. 


The Plant Speaks Thru Tissue Tests (Sound, running time 14 min. on 400-ft. reel.) 
The Plant Speaks Thru Leaf Analysis (Sound, running time 18 min. on 800-ft. reel.) 
Save That Soil (Sound, running time 28 min. on 1200-ft. reel.) 
Borax From Desert to Farm (Sound, running time 25 min. or 1200-ft. reel.) 
Potash Production in America (Sound, running time 25 min. on 800-ft. reel.) 
In the Clover (Sound, running time 25 min. on 800-ft. reel.) 
In Canada: The Plant Speaks Thru Deficiency Symptoms 

The Plant Speaks, Soil Tests Tell Us Why 

The Plant Speaks Thru Tissue Tests 

The Plant Speaks Thru Leaf Analysis 

Borax From Desert to Farm 

Potash Production in America 


DISTRIBUTORS 
Northeast: Educational Film Library, Syracuse University, Syracuse 10, N. Y. 


Southeast: Vocational Film Library, Department of Agricultural Education, 
North Carolina State College, Raleigh, North Carolina. 


Lower Mississippi Valley and Southwest: Bureau of Film Service, Department 
of Educational Extension, Oklahoma A & M College, Stillwater, Oklahoma. 


Midwest: Visual Aid Service, University Extension, University of Illinois, 
Champaign, Illinois. 
West: Department of Visual Education, University of California, Berkeley 4, 
California. 
bay of Visual Education, University of California Extension, 
> Hilgard Ave., Los Angeles 24, California. 
Department of Visual Instruction, Oregon State College, Corvallis, Oregon. 
Bureau of Visual Teaching, State College of Washington, Pullman, Wash- 
ington. 
Canada: Canadian Film Institute, 172 Wellington Street, Ottawa, Ontario. 
For the Province of Ontario: Distribution Services, Ontario Agricultural College, 
Guelph, Ontario. 
IMPORTANT 
Requests should be made well in advance and should include informa- 
tion as to group before which the film is to be shown, date of exhibition 
(alternative dates if possible), and period of loan. 


Request bookings from your nearest distributor. 
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AVAILABLE LITERATURE 


The following literature on the use of fertilizers in profitable soil and 
crop management is available for distribution. We shall be glad to send 
these upon request and in reasonable amounts as long as our supply lasts. 


Reprints 


28-12-45 Better Corn (Midwest) (Circular) 
F-3-40 When Fertilizing, Consider Plant-food 
‘Content of Crops : 
S-5-40 What is the Matter with Your Soil? 
Y-5-43 Value & Limitations of Methods of 
Diagnosing Plant Nutrient Needs 
A-1-44 What's in That Fertilizer Bag? 
QQ-12-44 Leaf Analysis—A Guide to Better 
Crops 
P-3-45 Balanced Fertility in the Orchard 
Z-5-45 Alfalfa—The Aristocrat 
00O-8-45 Potash Fertilizers Are Needed on 
Many Midwestern Farms 
ZZ-11-45 First Things First in Soil Fertility 
T-4-46 Potash Losses on the Dairy Farm 
Y-5-46 Learn Hunger Signs of Crops 
I-2-47 Fertilizers and Human Health 
T-4-47 Fertilizer Practices for Profitable 
Tobacco 
TT-11-47 How Different Plant Nutrients In- 
fluence Plant Growth 
VV-11-47 Are Yow Pasture Conscious? 
R-4-48 Needs of the Corn Crop 
X-6-48 Applying Fertilizers in Solution 
AA-6-48 The Chemical Composition of Agri- 
cultural Potash Salts 
GG-10-48 Starved Plants Show Their Hunger 
00-11-48 The Use of Soil Sampling Tubes 
SS-12-49 Fertilizing Vegetable Crops 
K-3-50 Metering Dry Fertilizers and Soil 
Amendments into Irrigation Systems 
BB-8-50 Trends in Soil Management ef 
Peaeh Orchards 
I-2-51 Soil Treatment Improves Soybeans 
X-8-51 Orchard Fertilization Ground and 
Foliage 
BB-10-51 Healthy Plants Must Be Well Nour- 


CC-10-51 Producing Small Grain More Effi- 
ciently 

II-12-51 Pasture Improvement With 10-10-10 
Fertilizer 


KK-12-51 Potassium in Animal Nutrition 
A-1-52 Research Points the Way to Higher 
Levels of Peanut Production 

D-2-52 Boron for Forage Crops 

E-2-52 Ladino Clover—lIts Mineral Require- 

; ments & Chemical Composition 

H-3-52 The Relative Merits of Inorganic & 
Organic Sources of Plant Nutrients 

L-4-52 Efficient Use of Fertilizer in the 
Southern Region 

0-4-52 Tomato Production for the Canning 
Industry 

Q-5-52 Potassium-nitrogen Balance for High 
Corn Y: 

Y-10-52 The Nutrition of Muck Crops 

CC-12-52 The Leaf Analysis Approach te 
Crop Nutrition 

A-1-53 Phosphate and Potash Effects on 
Ladino Clover Swards 


B-1-53 Commercial Fertilizer Is a Sound In- 
vestment 

F-2-53 —— and Weeds—The Potash Rob- 
aa 

I-2-53 Sericea Is a Good Drought Crop 

J-8-53 Balanced Nutrition Improves Winter 
Wheat Root Survival 

K-3-53 Kudzu Keeps Growing During 
Droughts 

M-3-53 Soil Testing in New Jersey 

N-4-53 Coastal Bermuda—aA_  Triple-threat 
Grass on the Cattleman’s Team 

P-4-53 Learning How to Make Profits from 
Sweet Potatoes 

S-5-53 More Cotton on Less Land 

T-5-53 Trefoil Is Different 

U-5-58 Grassland Farming Is Planned Pros- 
perity 

V-5-53 Common Sense Management of 
Southern Pastures 

W-6-53 The Development of the American 
Potash Industry 

Y-6-53 Alfalfa Seed Production in Alabama 
as Affected by Various Treatments 

AA-8-53 Strong Roots Make High Corn 
Yields 

CC-10-53 More Effective Fertilizer Use 
Needed in the Northeast 

DD-10-538 Sampling Soils for Chemical Tests 

EE-10-53 Some Relationships Between Leaf 
and Soil Potassium in New Jersey 
Apple Orchards 

satan | pee and Reclaiming Alkali 

GG-11-53 Growing Broccoli at Veg-Acre 
Farms 

HH-11-53 Sunshine Is Our Life 

II-11-53 The Importance of Legumes in 
Dairy Pastures 

JJ-11-53 Boron—Important to Crops 

KK-11-53 A Convenient Quick-test for Pot- 
ash in Coastal Plains Soils 

LL-12-53 Nebuchadnezzar Ate Grass 

MM-12-53 White Birch Helps Restore Potash- 
deficient Forest Soils 

NN-12-53 Continuous Plant Cover—the Key 
to Soil and Water Conservation 

OO-12-53 General Rules Concerning Plant 
Nutrients 

A1-54 Some Crop Potentialities in North 
Carolina 

B-1-54 High-level Fertility Makes Balbo 
Rye Roots More Effective 

C-1-54 Soil Test Summaries Can Be of 
Value to Many Groups 

D-1-54 Relation of Potash and Phosphate to 
Cold Injury of Moore Pecans 

E-1-54 What Shall We Eat? 

F-1-54 Response of New Wheat Varieties to 
Fertilizers in Pocket Area 


THE AMERICAN POTASH INSTITUTE 


1102 16th STREET, N. W. 


WASHINGTON 6, D. €. 





A farm boy said to his brother, 
“Reuben, how would you get a girl 
to marry you?” 

Reuben answered, “Well, if she don’t 
want to, you can’t; but if she does, 
there ain’t hardly no way to prevent it.” 


The bar was crowded with Martini 
drinkers. After quite a few rounds, one 
of the customers suddenly staggered, 

turned and fell flat on the floor. “That’s 
what I like about Joe,” remarked one 
of his companions, “he always knows 
when he’s had enough.” 


* * * 


An elderly man sat on the park 
bench, muttering to himself. Anxious 


to be helpful, a second bench sitter 


said: “You seem terribly worried. 
Can I help you?” 

“Oh, my, no. Excuse me, please,” 
explained the old gent. “I didn’t 
realize . . . it’s just that, well, for 20 
years after World War I, we tried to 
get things back to normal; and ever 
since World War II, I’ve been bothered 
by two great fears. First, that things 
may never get back to normal; and 
second, that they already have.” 


A Scottish undertaker, irritated by 
his slow payers, telephoned to one of 
them who had not paid the last instal- 
ment on his mother-in-law’s funeral 
and said: “See here, if that five shil- 
lings isn’t paid on Saturday, up she 
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“I wouldn’t worry so much about 
that girl if I were you,” the man 
consoled his friend. “Remember when 
a woman says ‘No’ she means ‘Maybe.’ 
And if she says ‘Maybe’ she means 
ei Ng 

“I know,” replied the other, “but 
what does she mean when she just says 


“Fooey > 299 
* * * 


During his speech, a_ politician 
noticed an old lady down front who 
appeared most interested in his words. 
Afterwards, he greeted her and solicited 
her vote. 

Looking him in the eye, the old 
lady said, “Well, sir, you are my 
second choice.” 

The politician thanked her and asked 
cheerfully, “Who is your first choice?” 

“Oh,” she replied, ‘just anybody.” 


He was one of those tourists’ who 
liked to brag about the number of 
miles covered in a day. As the evening 
wore on they passed motel after motel 
with the “No Vacancy” sign out. 
Finally, the little woman remarked, 
“I know we'll find one soon, dear... 
people are starting to get up.” 


* * * 


Sailor—“Hiya, Babe?” 

Girl—“Sir, just because you are in 
uniform, don’t think you can make 
friends on a public street with a 
strange girl who lives at 1746 Mish- 
mosh Avenue, telephone Main 1802.” 





“Give me 
BORATED 
FERTILIZERS 
for bigger crops 
of better quality ‘e 


te) 9:0 @& restores lost boron to soil 


Yes, Borax does restore lost Boron to 
soils... the Boron that is so essential 
to fine, healthy crops and big yields. 
Although the amount of Boron 
required is extremely small, its impor- 
tance is comparable to Nitrogen, 
Potash and the other essential plant 
foods. Don’t let a Boron deficiency in 
soil cause crops to dwindle and plants 
to grow puny. Use Fertilizer Borates, 
the low-cost fertilizer grade of Borax, 
to restore the boron—then watch the 
yields of alfalfa, pasture crops, and 
many vegetable, field and fruit crops 
as well, increase and improve in quality! 


FERTILIZER BORATE (equivalent to 
approximately 93% Borax) and FEr- 
TILIZER BORATE-HIGH GRADE (equiva- 
lent to approximately 121% Borax) 
come in fine mesh for addition to 
mixed fertilizer, or coarse mesh for 
direct application where required. 
This material saves you important 
money in cost of transportation, stor- 
age and handling, etc., because water 
content is held to approximately 24% 
water (5 mols). County Agents or State 
Experimental Stations should be con- 
sulted for detailed recommendations. 
Write today for literature! 


AGRICULTURAL OFFICES 


®P.0. Box 229 
East Alton, Illinois 
® Ist Nat'l Bank Bldg. 
Auburn, Alabama 


630 SHATTO PLACE 
LOS ANGELES 5, CALIF. 


2295 LUMBER STREET 
CHICAGO 16, ILLINOIS 


100 PARK AVENUE 
NEW YORK 17,N.Y. 
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